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THE WEST INDIAN HURRICANE OF SEPTEMBER 14-22, 1926 
By Cuarugas L. 
{With the collaboration of the Editor] 


The tropical cyclone of September 14-22 was first 
observed on the morning of the 14th northeast of St. 
Kitts. On this date two other tropical cyclones were 
centered over the southern part of the North Atlantic, 


the first and more intense of the two being about 300 | 


miles southwest of Bermuda, and the second, of little 
intensity, was slowly moving northeastward between 
Cuba and the Bahamas. is last-named soon lost 
whatever intensity it possessed at the time and could not 
be charted after the 17th. : 

The geographic position of these 3 disturbances at 
8 a. m. 75th meridian time is shown in Figure 1 which 
also presents the 8 a. m. positions of the respective dis- 
turbances on the 15th, 16th, 17th and 18th; the 8 p. m. 
chart of the 17th is inserted in the series, as showing 
the barometric conditions immediately before the storm 
struck the Florida coast. 

The third storm of the series with which this article is 
chiefly concerned was one of the most severe tropical 
cyclones or hurricanes that ever reached coastal United 
States, entailing a loss of life of 242 souls and an estimated 
it erty loss, in round numbers, of one hundred million 

ollars 


The course of this storm, on the average, was about 
30 to 35° north of west; it passed almost directly over 
Grand Turk Island, very close to Nassau and struck the 
Florida coast at Miami after crossing the Gulf Stream 
at about its narrowest point. See Chart 14a, Figure 1. 
Its speed of movement varied somewhat. In the first 3 
days subsequent to its appearance northeast of St. Kitts 
its center moved about 1,000 miles, or at the rate of about 
14 m. p. h.; during the 24 hours previous to its arrival 
at the Florida coast it covered 450 miles at the rate of 
18.75 m. p. h., an unusually rapid speed. During the 
next 2 days, when it was crossing southern Florida’ and 
northeastern Gulf of Mexico, a distance of about 550 
miles, it traveled at the rate of only 11.5 m. p. h., while 
between 8 a. m. of the 20th and 8 a. m. of the 21st the 
center advanced only about 150 miles or at the rate of 
6.25 m. p. h. These figures may be in error to a slight 
degree because of lack of meteorological reports from 
Oceanic areas and the resulting uncertainty of the location 
of the center of the storm. 

I present in the table below the data of the storm 
within a radius of 500 miles of its center as received from 
land and sea stations by radio and cable and available to 
the forecaster in predicting the future movement of this 
storm. The notable feature of this table is the small 
number of reports from oceanic areas and this is strikingly 
manifest for the 17th—the critical date. It may be that 
the advance notice of the presence of the storm deterred 
Vessel masters from entering the storm area; in any event 
the absence of reports from oceanic areas at critical times 
Must be a serious handicap to any organization that 
ete to forecast the coming of these destructive 

rms. 
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TABLE 1.—Synoptic data for the West Indian hurricane of September 
14-22, 1926 
Wind 
Date Stations level | Dera State of weather 
pres- | | Di- | Force 
sure rec- | (Beau- 
tion | fort) 
Sept. 14, 8 St. Kitts NW. Cloud 
a.m,| St. Kitts............ 1 udy. 
St. Thomas. ........ 29.82; 82) N---- 4} Partly cloudy 
14, 8 p. m.| St. 29.70; 80| W.... 2| Rain. 
St. 20, 74 5 | Cloudy. 
15, 8a, m.| St. 29.84 74| SW... 5 | Cloudy 
St. Martins......... 20. 76 |----.. 7 | Rain, 
St. Thomas.........| 29. 66 SW... 8 | Rain. 
San Juan..........-.| 29. 74 82 W.... 5 | Cloudy. 
15, 8 p. m.| St. Thomas_........ 29.80; 82) SW.. 7 | Cloudy. 
San wningo...- NW. * | Cloud 
. 76 1 oudy. 
Turks Island_....... 29. 90 90 | NE.. 3 | Clear. 
16, 8a, St. 29. 92 72 | SE... 4| Cloudy. 
Santo Domingo..... 29. 76 72 | 2 | Cloudy 
Puerto Plata_....... 29. 72 74) W.... 3 | Rain. 
Turks Island........ 29. 74 70 | NW... 4 | Cloudy. 
11.20 a. m.| Turks Island........ 29. 62 72 | NW.. 7 | Cloudy. 
m.| San oudy. 
29. 62 82 8....-. 3 | Cloudy. 
29. 64 82 | NW.. 7 | Cloudy. 
U 29.64) SW 6 | Cloudy. 
8. 8. Gulf Trade | 29.82} NE.. 5! Rain, 
17,8 29.78| 76| SE 4| Partl 
m.| Puerto Plata........ 
20.72| 80 | S...-- 2 | Cloudy 
29. 76 76 | SW... 2 
29. 74 76 | NW... 2 | Clear. 
S 29.72 84 | 5 | Partly cloudy. 
Scantic (26°.3 | 29.90| 84| E-.-- 7 | Partly cloudy. 
N. 74°.2 W.). 
10 a. m.| Nassau............-.! 29. 64 86 | NE.. 7 | Partly cloudy. 
12 noon.} Gibara. 29. 68 86 | SSW 3 | Cloudy. 
1p. m.| 29.56; 86) N-.. 9 | Cloudy. 
amaguey .......... oe 
jenfuegos.......... n. 
29.72 90 | NW.. 4 Partly cloudy. 
Key West..........-. 29. 68 84 | NE 3 | Cloudy. 
29. 82 | NE 4 | Cloudy. 
8 29. 74 82 | NE. 6 | Cloudy. 
8a. m.| Key West.....-----.| | 29, 82 | NW.. 7 | Cloudy. 
» Fort Myers......... 29, 46 82 | NE.. 6 | Clouily. 
Havana............- 29. 64 80 | SW... 4 | Cloudy. 
29.68; 80| NE.. 5 | Cloudy. 
8. 1 29. 66 86 | NE... 9 | Rain, 
(29°.3 N. 79°.5 W. 
8. 29. 88 82 | SE... 7 | Cioudy. 
Miami received | 27.94 SE... 9| Rain. 
nex y). 
12 noon.} Fort Myers......... 29. 04 76 | N-.... 9 | Rain. 
4p.m.} Tampa.............. 29.42; 78| NE.. 7 | Rain. 


THE HURRICANE APPROACHES THE FLORIDA COAST 


A special observation made at Nassau at 1 p. m. on 
the 17th was the last and only observation received from 
the region east of Miami and Key West on that date. 
At the 8 p. m. observation of the 17th both of these 
stations reported a barometer reading of 29.68 inches, 
with northeast wind, 18 m. p. h. at Miami and 12 at Key 
West; furthermore, both stations reported no material 
change in pressure within the last 2 hours. The lack of 
information from the region to the eastward of Florida 
and the rather disconcerting reports of little pressure 
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change at the two stations named placed the forecaster 
in a very difficult position. With night already on and 
no chance of awaiting special reports from Miami, he had 
to rely on his previous deductions made Friday morning, 
which placed the hurricane center near Miami at 8 a. m. 
Saturday morning; therefore, with no indications whatever 
of a recurve in the path of the hurricane, the storm warn- 
ings were changed to hurricane warnings eat 11 p. m. of the 
17th from Key West to Jupiter Inlet, and northeast 
storm warnings were ordered north of Jupiter to Titus- 
ville and on the west Florida coast from Key West to 
Punta Gorda. 

A chronological list of the most important warnings 
issued in connection with this storm is given in a later 
section of this report. 


The center of the hurricane reached the Florida coast 
at Miami about 6 a. m. September 18. That the “eye” 
of the storm passed directly over the Weather Bureau 
office in Miami is clearly shown in Figure 2, the latter 
being a reproduction of the record of wind direction and 
speed as automatically recorded in that office for the hours 
5 to 8 a. m. September 18, within which time the “eye” 
of the storm passed the station. 

It is shown thereon that the strong northeast winds 
diminished and at 6:10 a. m. became variable, at first 
shifting to the southeast and for the next 35 minutes 
momen winds from all directions were recorded but 
in the main they were from the southeast at velocities 
of 10 to 12 miles per hour. At this time the people of 
Miami, thinking the storm was over, ventured into the 
streets, as told herein later by Mr. Gray, some of whom 
doubtless lost their lives by so doing. 

After the lull the a went to the southeast and 
increased in speed and at 9 a. m. of the 18th it became 
southwest and continued in that direction until well 
after the storm had passed. 

At the end of this report is given a short account of an 
extraordinary wind experienced at Jupiter Inlet, about 
80 miles north of Miami, as late as 8 p. m. of the 18th. 

At the time of the passage of the “eye” of the storm 
Miami was doubtless in or near the northern edge thereof 
since at Homestead 28 miles to the south, the lull was of 
but 5 minutes duration. 

The record of rainfall and temperature during the 
passage of the ‘‘eye’”’ was lost due to the recording instru- 
ments being blown away. Below is the narrative of 
R. W. Gray, the official in charge of the station. 


Miami, Fla.—The first information con the storm was 
received from the central office at 11:30 a. m. of the 14th. No 
vessels bound for the Bahamas left Miami after that date. Ad- 
visory messages relative to the intensity and: progress of the storm 
- were received at reguiar intervals from the 15th to the 17th, 
inclusive, and these advices were given such wide distribution that 
it can be safely said that the entire population of the lower east 
coast of Florida was informed of the approach of the storm. 

Northeast storm warnings were displayed, by order of the 
central office, at noon of the 17th. The afternoon newspapers 
published the warning, and it was otherwise disseminated by tele- 
phone and telegraph. From the early afternoon of the 17th until 
the wires were blown down, telephone calls at the Weather Bureau 
office were answered at the rate of two to three per minute. In 
addition to the telephone service from the Weather Bureau, the 
Miami Daily News kept a special telephone operator on duty to 
give information to those who did not succeed in getting telephone 
connection with the Weather Bureau. A resentative of the 
News remained at the Weather Bureau office throughout the t 
of the 17th-18th and kept his paper informed of all available infor- 
mation until telephone connection was sev: 

The message ordering hurricane warnings at 11 p. m. of the 17th 
was received at 11:16 p.m. The warning was displayed from the 
roof of the Federal Building at 11:25 p. m., and from the storm 
warning tower at the city docks, one and one-half miles from the 
Weather Bureau office, at mi t. 


MONTHLY WEATHER REVIEW 


1926 


Before leaving for the storm-warning tower, I gave the hurricane 
warning to the long distance telephone operator, who repeated it 
to the telephone exchanges at Homestead, Dania, Hollywood, and 
Fort Lauderdale. The warning was also telephoned to the chief 
dispatcher of the Florida East Coast Railroad, and several efforts 
were made to get telephone connection with Fowey Rock Light- 
house and the Coast Guard base at Fort Lauderdale. Telephone 
communication had not been interrupted, but the operator reported 
that repeated calls failed to get any response from Fowey Rock 
or the Coast Guard station. Shortly after 10 p. m. I began to 
give out the information that the rapid fall of the barometer and 
the direction and increasing velocity of the wind indicated that the 
storm was rapidly approaching this coast, and that, unless it re- 
curved to the east of Miami, winds of hurricane force might be 

ted. This information continued to be given by telephone 
until the receipt of the hurricane warnings at 11:16 p.m. After 
that time all persons calling by telephone or in person were informed 
of the display of hurricane warnings. Telephone communication 
with Hollywood and Miami Beach was severed between 1 a. m. 
and 2 a. m., and in Miami between 2 a. m. and 3 a. m. 

The hurricane came with great suddenness. Except for a 
moderate but steady fall of the barometer after 10 a. m. of the 17th, 
there were no unusual meteorological conditions to herald the 
approach of the storm. The wind velocity as late as 8 p. m. of 
the 17th was only 19 miles per hour, and the usual heavy rain that 
precedes a tropical storm did not set in until after midnight, by 
which time the wind was blowing a fresh gale. At 10 P. m. of 
the 17th the barometer to fall rapidly, and by midnight it 
had fallen 0.11 inch. From midnight to 6:45 a. m., at which 
time the center of the storm passed over Miami, there was a pre- 
cipitate fall at the rate of 0.28 inch per hour. * * * From 
about 5:30 to 6:10 a. m. the barometer fell 0.40 inch and then 
remained stationary for 15 or 20 minutes. This was at the begin- 
ning of the lull in the wind that attended the arrival of the center of 
the storm. After the short stationary period there was another 
rapid fall of 0.06 inch, and at 6:45 a. m. a reading of the mer- 
curial barometer showed a pressure of 27.6linches. * * * After 
the passage of the center of the storm, the barometer rose even 
more rapidly than it had fallen, and by noon it had reached 29.30 
inches. 

The center of the storm passed over the central and southern 
parts of Miami. Over the extreme northern part of the city and 
over the northern part of Miami Beach the wind shifted from 
northeast to south, but there was no prowomnons lull. At the 
Weather Bureau office the wind fell to 10 miles per hour at 6:30 
a.m. At the same time the velocity at the Allison Hospital, 614 
miles northeast of the Weather Bureau office in the nort — ee 
of Miami Beach, was 80 miles per hour. Ten minutes before, 
the velocity had been 108 miles.! 

The wind increased steadily from the northeast after 10 Pp. m. 

At 1:50 a. m. the anemometer recorded a velocity of 41 miles, 
indicating a true velocity of about 57 miles per hour. Telephone 
communication with Miami Beach ceased shortly before this time. 
By 2:35 a. m. the true velocity had increased to 60 miles per hour, 
and by 3 a. m. telephone service in Miami had ended. There was 
a steady increase in wind velocity from that time to 5 a. m. when 
the anemometer recorded a maximum velocity of 80 miles, indi- 
cating a ttue velocity of at least 115 miles per hour. The top of 
the raingage blew off at 3:42 a. m., and was recovered and replaced 
by the assistant at this station. It was again blown off a few 
minutes later and lost. A part of it was found the next day on 
the roof of a nearby building. The electric light wires were blown 
down at 4 a. m., and the observations during the remainder of the 
night were made with a flashlight, supplied by one of the visitors 
who spent the night at the Weather Bureau office. Frequent 
flashes of electricity from fallen wires added to the fearful aspect 
of the elements. The instrument shelter blew away between 
4 a. m. and 5 a. m., landing in the street below and crashing into 
the automobile of a Miami Daily News staff writer who was on 
duty at the Weather Bureau office. There was an abrupt decrease 
in the wind velocity between 6:10 a. m. and 6:15 a. m., when the 
center of the storm reached Miami (see Fig. 2). Many persons 
who had spent the night in down-town buildings rushed out to 


i Mr. B. ©. Kadel, Chief of the Instrument Division, informs the editor that 
anemometer here mentioned was supplied by Friez of Baltimore and that it is ms 
the new three-cup pattern anemometer developed by J. Patterson of the — 
Meteorological service in collaboration with U.S. Weather Bureau officials, and, further, 
that this form of anemometer at ihe speeds named registers very close to the true velocity 
and that the maximum of 128 m. p. h. is equivalent to a velocity of 160 m. p. h. as regis- 
tered by the 4-cup Robinson anemometer. ; 

The disparity between the wind velocities at the two exposures mentioned is — 
greater than the fi would indicate; this is due to the blanketing effect of ne 4 
erected high buildings which almost com —— surround the three-story Federal 7 rs 
building in which the Weather Bureau office is housed. These buildings rise to 8 —* ihe 

e Weather Bureau exposure. so happens plans for ange 1 
were under consideration at the time the disaster occurred. See Mr. Kadel’s analysis 
Allison Hospital wind record following this article.—Ed. 
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Fia. 1.—Synoptie charts of the Miami hurricane 
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view the wrec that filled the streets. I warned those in the 
vicinity of the Federal Building that the storm was not over and 
that it would be dangerous to remain in the open. The lull lasted 
35 minutes, and during that time the streets of the city became 
crowded with people. As a result, many lives were lost durin 
the second phase of the storm. With the passage of the center 
the storm, the wind shifted to southeast at 6:47 a. m., and immedi- 
ately increased to gale force. A velocity of 50 miles was recorded 
at 7:55 a. m. and a velocity of 60 es at 8:55 a. m. These 
recorded velocities are nearly 50 per cent less than the actual 
velocities. The wind shifted to southwest at 9 a. m. and con- 
— from that direction until 6 p. m., with steadily diminishing 
orce. 

A Robinson anemometer on the roof of the Allison Hospital,? 
Miami Beach, connected with a Weather Bureau t triple qx 
ter, recorded a velocity of 128 miles per hour at 7:30 a. m. e 
anemometer blew away at 8:12 a. m., at which time it was recording 
120 miles per hour. 

The storm tide on the Miami side of Biscayne Bay was approx- 
imately eight feet, and reports indicate a similar tide at Miami 
Beach. e water front of Miami was flooded for two to three 
blocks back from the Day and low parts of the city near the Miami 
River were also flooded. After the storm, the entire bay front 
section of Miami was strewn with boats ing in size from small 
pleasure craft to large schooners. Some of the boats had been 
carried more than two blocks from the bay. Water rose in hotels 
and residences near the bay to a depth of three to five feet. Miami 
Beach was entirely inundated, and, at the height of the tide, the 
ocean extended to Miami, three and one-half miles across Biscayne 


Bay. All streets near the ocean at Miami Beach were covered 
6 am. 7 am. : 8 am. 
Toh 
N - H 
T - i ole 
: 
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Miami. Sept, 16, 1926 | : H 


marks on velocity graph equals one mile of wind) 


with sand to a depth of several feet, and in some places automobiles 
were entirely covered. The foundations of some buildings were 
washed out, allowing the buildings to collapse. The storm tide 
occurred with the shift of the wind to the east and southeast, 
following the arrival of the center of the storm. In the Miami 
River, the tide came in the form of a bore that left a mass of wreck- 
age from the boats that had sought safe anchorage. 

The intensity of the storm and the wreckage that it left can not 
be cage pd described. The continuous roar of the wind; the 
crash of falling buildings, flying débris, and plate glass; the shriek 
of fire apparatus and ambulances that rendered assistance until 
the streets became impassable; the terrifically driven rain that 
came in sheets as dense as fog; the electric flashes from live wires 
have left the memory of a fearful night in the minds of the many 
thousands that were in the storm area. 

The known loss of life in the Miami district is 114. Many more 
are missing. Several thousand persons were injured, and 25,000 
were without shelter after the storm. 

The property loss in the greater Miami area has been estimated 
at $76,000,000. This does not include damage to house, office, and 
store furnishings. Approximately 4,725 homes were destroyed 
age 9,100 damaged in the area extending from Fort Lauderdale 

iami. 


THE HURRICANE AFTER PASSING MIAMI 


Nearing the west coast of extreme southern Florida, 
the center passed over Bonita Springs, about 20 miles 
south of Fort Myers, shortly after noon. It passed into 
the Gulf of Mexico during the afternoon, the displayman 
at Punta Rasa, Fla., reporting a calm at 3:15 p. m. and 
lowest pressure 28.05 inches at 3:30 = m. After crossing 
the northeastern portion of the Gulf, the center closely 
approached, but did not reach Pensacola, September 20, 


4 See footnote 1. 


MONTHLY WEATHER REVIEW 


Ocrossr, 1926 


where the pressure fell to 28.56 inches. Shortly after- 
ward the center was definitely located as passing over 
Perdido Beach, Baldwin Co., Ala., where a minimum 
reading of 28.20 inches was observed between 3 and 4 
p. m. with a lull in the wind and a shift from northeast to 
southwest. It moved thence toward the west passing a 
short distance south of Mobile at 9:30 p. m. when the 
barometer at that station reached its minimum of 28.76 
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Fig. 3.—Barograms at three cities, Miami hurricane 


inches; continuing thence westward the center passed & 
very short distance south of Pascagoula, Miss., at 5:25 
a. m. of the 21st with lowest pressure 28.99 inches. 

northern edge of the “eye” of the storm passed over 
Biloxi about 8 a. m., with a pressure of 29.03 inches at 
that time; at 9 a. m., the center reached Gulfport and 
there was a calm of about 10 minutes during which the 
barometer read 29.08 inches. The center passed over 
Pass Christian about 9:30 a. m., and there was a calm 
of about 30 minutes. The lowest pressure was about the 
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same as at Gulfport. i eer ing about 9:30 a. m., there 
was calm for an hour at Bay St. Louis. The hurricane 
center moved over land after leaving Pass Christian and 
Bay St. Louis. By this time it had greatly diminished 
in intensity. At 8 p. m. the center was some distance 
northwest of New Orleans and during the ensuing 24 
hours it moved more rapidly westward over Louisiana 
and dissipated in eastern Texas. 

As showing the changed character of the pressure 
distribution in the storm, three i curves are 
reproduced in Figure 3, viz, Miami, and Pensacola, Fia., 
and Mobile, Ala. 

Thus far no evidence has been received as to the place 
of origin of the storm, but it may be inferred that it 
developed to the southwest of the Cape Verde Islands 
6 or 7 days before its appearance northeast of St. Kitts. 

This storm was the sixth tropical cyclone in the last 
40 years to pass inland over the southeast Florida coast 
ind cross the pensinsula into the Gulf of Mexico. It 
was also by far the most severe of the six. 

Below is given data of lowest sea-level pressure and 
maximum wind velocity at the various observing stations 
in or near the path of the storm. These data clearly 
show that the maximum intensity was reached on the 
Florida coast when the storm passed from the Gulf 
Stream to a land surface, that the pressure in or near the 
center did not thereafter descend to so low a level as 
where it first impinged on the coast, there being 0.59 
inch difference between the low pressure at Miami and 
at Perdido Beach, Ala., near where the storm made its 
second entry upon a land surface, see Table 2. 


TaBLEe 2.—Pressure and wind data for stations along the path of the 
hurricane, stations arranged in accordance with their respective 
distances from the center 


Wind 
Stations Date | Lowest} Time | 
mum _| Direction 
velocity 
Inches M. p. h. 
Miami, Fla. Sept. 18 27.61 | 6:45 a.... 115 | NE. 
Miami Beach, Fla__ 128 | SE.or E. 
Punta Rasa, Fla... 28. 05 | 3:30 p_- 
Fort Myers, Fla. do.....} 28. 14 180 
Perdido Beach, Ala...........-.-. = 28. 20 | 3:30 p.- 
Fla... sscaidbil 28, 56 | 3:10 p..- 116 | E.-SE. 
Mobile, Ala. do..... 28.76 | 9:30 p..- 94 
Miss. Sept. 20. 08 | 8:30 a_... 155 -SE. 
Tampa, Fla..._- Sept. 18| 20.36 5:30a_... 50 | NE, 
Apalachicola, Fla Sept. 19 29. 57 | 5:00 a... 64 | NE. 
Jacksonville, Fla...-........-.-.--| Sept. 29.77 | 4:00 p... 50 | E. 
New Orleans, La. Sept. 21 29. 47 | 2:00 p..- 27 | NW. 
1 Estimated. 
STORM TIDES 


(Excerpts from reports of Weather Bureau officials) 


Miami and Miami Beach.—The tide ranged from 7.5 feet along 
the northern part of the Miami water-front to 11.7 feet along 
the lower water-front south of Miami River. The be cy tide 
occurred in the lower and wider part of Biscayne Bay. (All heights 
given are above mean low water.) 

At Miami Beach, the tide was highest over the sout part of 
oe city, ranging from 10.6 feet on the ocean side to 6.4 feet on the 

side. 

All measurements at Miami and Miami Beach were caref 
made, most of them being taken from water marks inside of bu 
ings, where the action of the waves was not shown. 

ampa.—The tide was very low, being driven out of the bay and 
river by the strong northeast winds, as was the case in 1910. At 
< m. of the 18th it was 0.8 feet below mean low water, at 6 p. m., 
4.0 feet below, and at 9 p. m. 6 feet below (lowest point). High 
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tide on ber 19 about 2 p. m. reached 4.5 feet above mean iow 
tide, making the extreme range 10.5 feet. It was high again on the 
20th, being 3.9 feet above mean low tide. In 1910 the tide went 
8 feet below mean low tide, and in 1921 it went 10.5 feet above. 
Fort Myers.—High water accompanied the storm, according to 
r reports, reaching 4 to 6 feet above normal and floodi 
certain sections of the city. 

Apalachicola.—The tide was down to —0.4 foot at 6:30 a. m.; 
it rose during the day, 20th, reaching 3.4 feet at 6:30 p. m. and 
continued to rise during the night. On the 21st the tide was esti- 
mated at 4.2 feet at 6:30 a. m.; it was then overflowing low ground 
along the water front with highest waves running possibly to 5.0 
od portions of Water Street being then from 6 to 8 inches under 
water. 

Pensacola.—Tides were but little above normal until after mid- 
Bight of the 19th-20th, and at 2 a. m. of the 20th the stage was only 
1.3 feet above normal, but thereafter the water rose rapidly and 
reached its highest stage about noon of the 20th. At 7 a. m. 
of the 20th the tide was 5 feet above normal, at which time the 
U. 8. Coast and Geodetic tide gage ceased recording. The water 
remained high until after 2 p. m. when it receded considerably. 
The water rose steadily in the face of northeast winds of hurricane 
force, indicating that the storm center was preceded by a moder- 
ate tidal wave, as the highest water cccurred before the winds 
became true southeast, or off the Gulf. The high stage of 9.4 
feet above mean sea level has been accurately determined since 
the storm. This stage is 0.6 foot below the high water recorded 
in 1906, but reliable persons who experienced the 1906 storm 
assert that the water was ~~ this year than in 1906, probably 
by two feet. The United States Coast and Geodetic tide gage 
was not in operation, of course, in 1906, and probably an inaccu- 
rate base level was used in computing the level of the storm tide 
of that year. Reports indicate that the tide did not reach as 
high a level at the Naval Air Station as at Pensacola, while proceed- 
ing eastward in Pensacola Bay much higher levels were reported. 
The Bagdad Land and Lumber Company at Bagdad, Fla., reports 
a tide of 14 feet. Valparaiso reports a tide of about 4 feet above 
normal; St. Andrews, 6 feet; and Port St. Joe about 41% feet. 
Reports from the Gulf Beach, about 20 miles southwest of Pensa- 
cola indicate that no high water was experienced there. 

Mobile, The tide in Mobile River.—There was a steadily decreas- 
ing tide with the northerly winds until an unprecedented low stage 
occurred at 2 p. m., September 21. The water was 0.5 foot above 
mean low tide on the harbormaster’s gage at 11:30 p. m., Septem- 
ber 19. Measurements by the observer of the depths of the water 
at points of the river bottom reported by different parties as having 
been above water level indicate a minimum stage of 9.7 feet below 
mean low tide. This unusual condition became troublesome and 
caused slight damage to boats that had sought shelter at Twelve 
Mile Island, upriver from Mobile, as it increased the height of the 
river bank above water, and the swaying of the trees caused large 
sections of und with timber to slide into the river. The tide 
was re to be rising at 1 a. m., September 21, and a maximum 
stage of 5.3 feet was reached at 1l a.m. It fluctuated slightly 
and remained within a foot of the highest stage until about night- 


fall. 

me * * At 9:30 a. m., after a lull of 10 minutes, the 
wind shi to east-southeast and was about 15 m. p. h. It did 
not change much until 11:15 a. m., when it began to veer and in- 
crease in velocity. It was from the southwest by 6:15 p. m. 
having teached velocity of shout BB Miles p. from the SSE at 
2:30 p.m. The tide fell and it was 3.8 feet below mean low tide 
at 10 a. m. September 20. It rose on September 21 and reached a 
maximum of 6.0 feet at 1:15 p. m. 

Bay St. Louis—* * * tide was very low from September 
17 to 9:15 a. m. September 21, when it began to rise, and it reached 
about 3 feet above normal. 

New Orleans —* * * The storm having moved across the 
Florida Peninsula, the length of fetch over the Gulf needed to 
develop swells that would produce tides preceding the storm was 
short. The rise in the tide on the Mississippi coast and at 
Burrwood up to Sunday morning, the 19th, indicated that the center 
of the storm was moving toward the mouth of the omcwrmmpee onl 
however, on Sunday afternoon, September 19, reports from along 
the Mississippi coast and Burrwood, La. showed the tide falling 
at all points. From these and attendant weather conditions, we 
concluded that the whole coast eastward to Mobile was in that 
part of the storm to the left of the line of advance of the center. 
Our judgment on this matter was therefore embodied in a tele- 
gens to the conten Office which was forwarded shortly after 4 p. m. 

ptember 19. 
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DISTRIBUTION OF WARNINGS OF SEVERE STORMS 


General distribution.—Hurricane and other warnings of 
severe storms are telegraphed or cabled from the Central 
Office of the Weather Bureau in Washington direct to 
officials in charge of principal and substations of the 
Bureau in the districts affected; also to the radio broad- 
cast stations at Brownsville, Tex., New Orleans, La., and 
Key West, Fla., for radio broadcast at those points. 


The Navy Department (Communications Office for 
Arlington) also receives a copy of warnings of all severe 
storms. The weather bulletin broadcast daily by the 
Arlington station (NAA) includes in addition to the 
weather data warnings of severe storms as issued by the 
Weather Bureau. 

Press associations are also supplied with telegraphic 
advices of storm warnings. 


Advices of the coming of the hurricane, in the present 
case, were perhaps as widely, if not more widel dis- 
tributed than ever before due to the multiplication of 
radio broadcasting stations. The radio service at New 
Orleans, in particular, was especially effective, one station 
broadcasting hourly bulletins. 


Space does not permit mention of the valuable services 
of individuals and organizations in spreading the warn- 
ings and the subsequent advices as issued. 

elow is given copies of the more important warnings 
issued; the arrangement is canon: 


September 15, 10:02 a. m.—Tropical disturbance reported north- 
east of St. Kitts Tuesday morning has moved directly westward. 
Now centered short distance north St. Thomas, Virgin Islands. 
This storm has already attained considerable intensity. 

September 16, 3 p. m.—Center of hurricane of great intensity 
passing near Turks Island which reports wind one hundred miles 
from northwest. Hurricane center will pass near or slightly north 
of Crooked Island, Bahama group, Friday forenoon. Greatest 
caution advised vessels bound for Bahama group and adjacent 
waters. 

September 16, 9:30 p. m.—Third tropical storm has passed Turks 
Island moving west-northwestward attended by dangerous shifting 
gales. Caution advised vessels bound for Florida Straits, Bahamas 
and adjacent waters. 

September 17, 10:20 a. m.—Hoist northeast storm warning 
twelve noon Jupiter Inlet to Key West. Hurricane central about 
twenty-three north seventy-four west moving west-northwestward 
attended by winds hurricane force near center. This is a very 
severe storm. Its center will likely pass near Nassau early to- 
night. Great caution advised all vessels bound Florida Straits 
Bahama Islands, and east Florida coast. Every precaution should 
ra — for destructive winds Saturday morning especially Jupiter 

iami. 


To the Governor General, Nassau, Bahamas, the fol- 
lowing message was sent: 

September 17, 10:02 a. m.—Please send yee observations 
every two hours ay. Hurricane central near and north 


Crooked Island and its center will likely pass near Nassau early 
to-night. This is a destructive storm. 
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September 18, 1:30 p. m—Hoist northeast storm warning 4 p. m. 
north of Jacksonville to Charleston and west of Mobile to mouth 
of Mississippi River. Hurricane center noon over extreme southern 
Florida, Fort Myers reporting barometer 29.04, wind fifty-two 
miles north. Hurricane will pass into Gulf of Mexico this after- 
noon and continue to move west-northwestward for the present. 
Eo “Ag very severe storm. Greatest caution advised vessels in 

ath. 
eptember 18, 9:45 p. m.—Change to hurricane warning 11 p. m. 
Apalachicola, Fla., to Burrwood, Hurricane central between 


' twenty-six and twenty-seven north and about eighty-three west 


moving west-northwestward atterided by winds of hurricane 
force. This is a very severe storm. Unless course changes hurri- 
cane center will move inland, most likely between Pensacola and 
mouth of River Sunday night. Emergency. Every 
precaution should be taken against destructive winds. 

September 19, 10 a. m.—Advisory 10a.m. Hurricane apparently 
central between twenty-seven and twenty-eight north and about 
eighty-five west moving west-northwestward attended by danger- 
ous shifting gales. Unless course changes hurricane center will 
move inland late to-night between Pensacola and mouth of Missis- 
sippi River, probably nearer the latter. Further advices this 

ternoon. Meanwhile every precaution should be taken against 
destructive east and northeast winds beginning to-night all points 
where hurricane warnings are displayed. 

September 19, 2.30 p. m.—At 2:30 p. m. of the 19th the following 
advisory warning was sent to all stations from Apalachicola to 
Burrwood, inclusive, and hurricane warnings were ordered con- 
tinued at 11 p. m. at all display stations within this area: 

Noon specials indicate hurricane center near twenty-eight north 
eighty-six west moving west-northwestward. This is a hurricane 
of great intensity and magnitude and emphasis should be placed 
on need of every possible preparation for destructive winds, . 
especially Pensacola to mouth of Mississippi River. Hurricane 
center will likely pass inland late to-night or Monday morning. 

Then the final advisory before the hurricane center approac 
the coast was as follows: 

September 19, 9:30 p. m.—Advisory 9:30 p. m. Hurricane 
central about twenty-nine north eighty-seven west apparently. 
moving northwestward. Hurricane center will — inland early 
Monday morning, probably not far from the Pensacola-Mobile | 
section. 

The local distribution—Each local Weather Bureau 
station in the storm area distributes the warnings by 
telephone directly to all persons and organizations that 
have vital interests to be served. In urgent cases such 
other means of quick personal distribution as are avail- 
able are utilized. In the present case the Tampa official 
enlisted the services of the local Boy Scout organization. 
Other officials took advantage of such means as were at — 
hand, but in the main chief reliance is placed on the 
telephone, the radio, and the daily local press. 

Special acknowledgement is made to the Mobile 
Register for a a special edition on Sunday, Septem- _ 
ber 19, giving the latest information respectin the 
hurricane. Space does not permit a recital of the etails 
of the local distribution at the various Weather Bureau 
stations in the storm-stricken area; suffice it to say that . 
each and every employee was faithful to the trust 
imposed in him, and made the widest distribution 
humanly possible. 3 


AN INTERPRETATION OF THE WIND VELOCITY RECORD AT MIAMI BEACH, FLA., SEPTEMBER 17-18, 1926 


By Bensamin C. Kap&g1, in charge of Instrument Division 
{U. 8. Weather Bureau, Washington, D. C.] 


Dr. Scott R. Edwards, superintendent of Allison 
Hospital, Miami Beach, Fla., has kindly furnished to 
the Weather Bureau, through R. W. Gray of the Miami 
office of the Weather Bureau, a record of the wind move- 
ment at Miami Beach about 4 miles east of the city of 
Miami during the hurricane of September 17 and 18, 
1926. The hospital is three-fourths of a mile north of 
the northern limit of the center of the hurricane. The 


anemometer, a 3-cup Robinson anemometer, cups 5 
inches in diameter on arms 6.29 inches long, factor 2.50, 


was exposed 19 feet above the roof and 40 feet above the 
und, the ground being 5 feet above mean sea level. 
Tk Wes on the eastern or ocean side of the hospital roof, 
about 1,200 feet from the ocean, and freely exposed to 
wind from all directions. The anemometer was equip 
to close an electrical circuit for each mile of travel of the 
wind, the 9th and 10th miles being connected together 
to aid in identification of the record. 
The record was made on a standard Weather Bureal 
pattern meteorograph, variously called triple register oF 
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quadruple register, which is a simple chronographic 
recorder serine chart speed of 21% inches per hour. 
record sheet that had been used for testing was em- 
ployed, and while the sheet was not placed on the instru- 
ment in exactly the customary manner, the time has been 
indicated in pencil notation by Dr. F. J. Payton of the 
hospital staff. Careful examination of the record shows 
smooth uniform motion of the cylinder throughout the 
period, except for two slight jogs in the line during the last 
three-fourths hour, which indicate some slight readjust- 
ment. With these two unimportant exceptions the 
record is entirely automatic. The instruments were 
recently purchased from Julien P. Friez and Sons, who 
regularly manufacture such equipment for the Weather 
Bureau, and who are familiar with all the requirements. 
There is every reason for full and complete confidence in 
the record. 

The record shows that the wind increased gradually 
from 29 miles per hour at 9 p. m. of the 17th, reachi 
100 by 4.30 a. m. of the 18th, and continuing above 1 
to a peak of 114 at 6:10 a. m., after which there was a 
slight decrease to a minimum rate of 78 at 6:25 a. m.; 
this comparatively low rate lasted but 5 minutes, the wind 


increasing —_ to above 100 and reaching a 5-minute 


maximum of 128 by 7:30 a. m., after which the rate con- 
tinued above 120 until the anemometer blew away at 
8:12 a. m. 

The rates above given are for periods of 5 minutes, and 
are subject to the following small instrumental correc- 
tions: At 40, —2; at 60, —3; at 80, —4; at 100, —5; at 
120, —5; at 130, —5; at 140, —6. There are several 
instances on the record of higher rates maintained for 
two adjacent miles, the highest being 138 at 7:40 a. m. 


' A still higher rate for one mile at 7:43 a. m. has been 


discarded because the longer mile just preceding it 
indicates possible disturbance of the record cylinder. 
It has been customary for many years to use 5-minute 
velocities in Weather Bureau records and publications 
because of recognized difficulty in interpretation due to 
irregular movement of the cylinder, inequalities in length 
of contacts, and particularly the inertia of the cup wheel 
in gusty wind. For comparisons with other 5-minute 
records it is desired to state that the 5-minute maximum 
of 128 means a true velocity of 123 after applying the 


correction for this form of anemometer determined in 


the wind tunnels of the Bureau of Standards (1). If this 
wind had been measured by the well-known 4-cup 
anemometer, the indicated record would have shown 163 
as the 5-minute maximum and 183 as the extreme. : 

The indicated extreme velocity of 138, maintained for 
two miles at 7.40 a. m., corrected for known anemometer 


‘i error, becomes 132 miles per hour. Using Eiffel’s 


value, .0033 SV ? equals pounds per square foot, we find 
that the pressure 1s 57 pounds square 
foot on a flat surface normal to the wind. Individual 
gusts no doubt exceed the average of two miles. The 
writer has examined some records from a Dine’s pres- 
sure-tube anemometer in Washington which show that 
at extreme (one-mile) velocities between 40 and 50 the 
gusts were 30 per cent higher, but whether so great an 
increase occurred in the hurricane is unknown. If gusts 
exceeding by more than 30 per cent the record of the 
integrated miles had prevailed, we should expect less 
uniformity in the time for recording the single miles 
than the record shows. Few single miles differ greatly 
in length from adjacent miles. 

The following table gives in miles for each hour the 
total movement, the maximum velocity for 5 minutes, 
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and the extreme velocity, as indicated on the face of the 
record, and also the corrected values. The explanation 
of the use of 2 miles for the extreme at high velocities 
is found in the difficulty of measuring the record of a 
single mile. 


Recorded Corrected to true 
velocity 
Total 
Hour move 
ment Maxi: Maxi- 
mum, | Extreme| mum, | Extreme 
5-minute 5-minute 

10 p. m..... 31 36 138 35 137 
36 41 142 40 141 
12 mdt..... 40 46 152 44 150 
SOME. 44 48 152 46 150 
2a. m_..... 51 59 160 57 1 58 
3a. m...... 59 65 169 62 1 66 
4a. m......! 7 88 2104 84 2100 
6a. m...... 97 108 2116 104 2112 
6a. M...... 104 108 2122 104 2117 
100 114 2124 109 2119 
8a. m...... 114 2138 123 2132 
8 to 8.12 

OES 25 124 2 136 119 1130 


1 Extreme from one mile of wind movement. 
? Extreme from two adjacent miles. 

No automatic record of wind direction was made, 
but the correspondence states that the direction at 
time of maximum was either east or southeast. 

It seems appropriate to refer here to other records 
of high winds in the United States. The highest known, 
186 miles per hour, was measured with a Robinson 4-cup 
anemometer on Mount Washington, N. H., at 4 a. m., 
January 11, 1878 (2). The possible error of the ane- 
mometer was even then recognized and mentioned in 
the published account. We now know that this value 
represents 140 miles true velocity. Some remarks of 
the observer on duty are as follows: “10th, 11.22 p. m.; 
east, 112 miles, heavy sleet (window stove in and storm 
shutters put up); 11.40 p. m., east, 144 miles, light 
snow; 12 midnight, east, 144 miles, heavy snow; 11th, 
1 a. m., east, 150 miles, ary snow (the roar of the 
wind is deafening and the building rocks and trembles); 
2 a. m., east, 159 miles, heavy snow (another window 
stove in); 3 a. m., east, 168 miles, heavy snow; 4 a. m., 
northeast, 186 miles, heavy snow.” The record does 
not state how long the anemometer was exposed between 
dial readings, but it is not likely to have been more than 
5 minutes (the rule in vogue as shown by other journal 
entries) and may have been but one minute. There was 
no automatic record. 

The Mount Washington record was made in connection 
with a storm that moved from Cape Hatteras up the 
Atlantic Coast, characterized as one of the severest ever 
known along the coast. ‘‘Innumerable wrecks occurred, 
notwithstanding every precaution had been taken.”’ 

At Cape Lookout, N. C., on August 18, 1879, a velocity 
of 138 was recorded, which corresponds to 105 miles per 
hour true velocity. Following the collapse of the anemo- 
meter the observer estimated the maximum at 165, which 
corresponds to 125 true velocity (3). 

At Mobile, Ala., on October 18, 1916, an indicated 


-5-minute velocity of 115 was recorded, corresponding to 


a true velocity of 88 (4). 

At Pensacola, Fla., on October 18, 1916, a 5-minute 
maximum of 114, true velocity 87, wasrecorded. Follow- 
ing the destruction of the anemometer, the estimated 
maximum was 120, true value 91 (4). 

At North Head, Wash., on January 29, 1921, a maxi- 
mum of 126, true value 96, was recorded. The fastest 
for one minute was 150, true value 114. Trees were 
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broken off where their diameter was as much as 4 feet. 
From examination of the age of trees destroyed, the 
observer concluded that this was the most destructive 
storm within 200 years (4). 

The Miami Beach record therefore stands as the highest 
recorded by automatic instruments in the United States. 

Engineers and others seeking to apply these velocities 
to structural problems will find information concerning 
the average pressure tending to overturn a model in 
Scientific Paper of the Bureau of Standards No. 523 (6). 
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DESTRUCTIVE GUST AT JUPITER, FLA., FOLLOWING 
THE MIAMI HURRICANE 


By H. B. Borer, Meteorologist, In charge 
{Weather Bureau office, Key West, Fla., October 4, 1926) 


Attention is called to a freakish gust of wind of hurri- 
eane force that was experienced at Jupiter, Fla., on 
September 18, during the tropical storm of that date. 
This gust practically demolished the naval radio station 
at that place. 

The gust that caused so much damage to the Jupiter 
radio station was unique in that its destructive force was 
confined to a narrow and well-defined path running from 
south-southeast to north-northwest with a width of about 
400 feet. 

A remarkable feature of this gust was that it occurred 
during a recrudescence of the storm and after the center 
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had crossed the Florida Peninsula and was well off the 
west Florida coast. 

Blowing with hurricane force from the northeast and 
east throughout most of Friday night, the wind veered 
to southeast and south on Saturday, gradually diminish- 
ing in velocity to a whole gale. This was in the natural 
order of events in a tropical storm whose center was 
moving on a westerly track to the southward of a given 

int. In all tropical hurricanes, within the area of 

urricane winds, the most destructive are those that 
occur after the center has passed the gusts being of 
greatest violence and force, but diminishing in frequency 
and strength as the center recedes. At Jupiter there 
was a renewal of the storm to hurricane force during 
Saturday afternoon, the terrific gust that put the radio 
station out of commission occurring between 8 and 9 p. m. 

* * * Tn the area of great destruction one anchor 
of the 200-foot north tower containing 12 cubic feet of 
concrete was completely pulled out of the ground. Part 
of the roof of the dormitory was blown southward and 
deposited on the pier. This, in all probability, was done 
by an eddy, as there was no other evidence that the gust 
partook of the nature of a tornado. . 

E. C. Seibert, public works officer, communicates the 
following: 

It appears as though the majority of the damage at Jupiter was 
done in a very short space of time, 20 or 30 seconds, or even less. 
Shortly after 8 p. m., September 18th, a very sudden and marked 
inerease in the wind velocity was noted by the personnel, and 
before the operator in the operating building could get out, the 
roof was off and the towers were down. No one witnessed the 
actual falling of the towers. From the manner in which brush 
and trees were knocked down, and from its effect on various struc- 
tures, it appears that this sudden volume of wind was very narrow 
in width, perhaps only about 400 feet. It seems to have run just 
a few degrees west of north, wrecking the boathouse and carrying 
away the operating house roof, north and northeast towers, garage, 
ete. An old empty wooden tank on a comparatively light steel 
tower on the lighthouse reservation (to the east) was uninjured, 
although the tank, it is understood, is not fastened down to the 
top of the tower except by the effect of the riser pipe from the 
pump. This tank is only about 500 feet east of the operating 
building. In other words, the eastern extremity of this cyclonic 
gust seems to have been about 250 feet east of the operating house, 
while its western boundary was probably 150 feet. Also, the 
 aebig on top the hill, to the east, and known as the old Weather 

ureau House, was not materially damaged. 


THE HURRICANE AT TURKS ISLAND, SEPTEMBER 16, 1926 


By Grorce Goopwin 
[Turks Island, West Indies] 


At the 8 a. m. readings the weather had taken a very 
unfavorable change—barometer tending to fall and wind 
increasing and dropping every few minutes. 

On receipt of advice from the bureau that the storm 
would pass over or near Turks Island, every available 
means was used to spread the information, that all neces- 
sary precautions might be taken. Since the barometer 
was falling rapidly a special observation was taken at 
10:20 a. m. an particulars sent to the bureau. Wind 
was then blowing at 36 m. p. h. from NW, with very 
heavy sea swell. Rain falling. At 1 p. m. the velocity 
of the wind had increased to 100 m. p. h. NW., with a 
very heavy sea swell, the intensity of the storm gradu- 
ally increasing. A special observation was sent to the 
bureau. At this hour the office was flooded and the sea 
breaking over the top, carrying all before it. Huge 
blocks of cement weighing a ton being washed around as 
if mere pebbles. At 1:55 the storm had reached such 
intensity as to indicate that everything would be de- 
molished. Wind then about 150 m. p. h., unroofing the 


office buildings, the roof of corrugated iron being carried 
about one mile inland. The sea swell at times was well 
above the window sills and before it could recede was 
caught by the next swell, the sea reaching inland for 
about three-quarters of a mile. The rain and sand at 
this time were blinding. The wind was so intense that 
the prickles from the prickly pear were blowing about 
like dust, being stripped off as the wind would strip 4 
tree of its leaves. 

At 5 p. m. it was deemed advisable to take shelter at 
the commissioner’s residence. It took fully 40 minutes 
to cover a distance of less than a quarter of a mile; after 
a fierce fight we managed to reach our destination. 

At 9:30 p. m., the storm having abated somewhat, 
the wind suddenly veered round to SE., still of a velocity 
of about 80 m. p. h. 

The instruments of the bureau suffered badly. a 
of the anemometer were found half a mile away. The 
shelter with the thermometers was blowing around as if 
a sheet of paper. When eventually picked up it was 
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of October, unfortunately the clockwork of the baro- 
graph having got wet, and sand having found its wa 
into the works of the anemometer register, the whole 
thing being wrecked. I was able to construct a make- 
shift from parts on hand * * *, 

To illustrate the force of the water from the swell: A 
small boat of 14 feet * * * was hauled up in front 
of my residence situated on FrontStreet. This boat was 
carried over the abutment, over a 4 ft. 6 in. -_ round 
the yard, knocking down an outbuilding and ally com- 
ing to anchor by my carriage house. The sea rushed 
through my residence as if a river, at times being knee 
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found to have sustained little damage and was aie deep. Sand from the beach in the yard was above one’s 
repaired. I was unable to take rea until the 6 knees. The island even now is a perfect wreck and will 


take a large amount of money and time to put in any 
orde ‘ 


state of 
Date | Hour |Barom) Sky Sea 
gent. 29.910 | NE., 10m.p.h_| Olear___ 
. 16.) 8a. m___.. 20.751 | NW., 18___..- Cloudy 
10:20 a. m_} 29.630 | NW., 36._..... Cloudy .| Heavy swell. 
1:00 p. m..| 29.265 | NW., 100...... Cloudy .| Very heavy swell and in- 
tensity of storm 


ona rain still falling. Heavy swell carried rain 


A. ANGSTROM ON “RADIATION AND CLIMATE” 
By H. H. 
[A review of Geografiska Annaler, 1925, H. 1, och. 2} 


The paper deals principally with the heating effect of 
solar radiation pam air by the earth. It is based upon 
measurements made at or near Stockholm, Sweden, of 
the total radiation received on a horizontal surface 
directly from the sun and diffusely from the sky (Q) 
and the diffuse sky radiation alone (D); the net loss o 
heat due to the difference between the long-wave out- 
ward radiation from the surface of the earth and radia- 
tion of corresponding wave length to the earth from the 
atmosphere (); the evaporation from the surface of the 
earth, and the reflection from snow surfaces. 

From measurements of Q made since June, 1922, and 
records of the duration of sunshine, n, since 1908, the 


relation 
Q,=Q, (0.25+0.75 8) (1) 


has been determined, where for a given day or a given 
month, Q, is the average radiation receipt, Q, the radia- 
tion that would have been received with a cloudless sky 


of average clearness, and 8=y where 7 is the number 


of hours of sunshine recorded by a modified Jordan pho- 


tographic recorder, and N is the possible number of hours 
of sunshine.! 


TaBLe 1 

Month Heat Refieo Out- Radiation income 
over from | 8olng 9-6 

* | tion |surface| (sky) | (total) 
7| 3,570| 4,410; 670 850 | —3, 560 
February... ___- 8| 480 | 1,210 | 3,600 | 5,200] 787 1,723| 2,510 | —2,780 
15 | 900 | 2,030 } 8,900 | 6,830 | 2,640 | 1,870] 4,510 | —2,320 
28 | 1,680 | 1,250 | 4,320 | 7,250 | 5,600 | 3,250 | 8,850 | +1, 600 
47 | 2,820 4, 950 | 7,770 | 9,420 | 3,035 | 12,455 | +4, 685 
4, 020 4,900 | 8,920 | 9,350 | 2,820 | 12,170 | +3,250 
4, 380 4, 470 | 8,850 | 8,520 | 3,040 | 11,560 | +2, 710 
August... 61 | 3, 660 4, 050 | 7,710 | 5,900 | 3,250 | 9,150 | +1,440 
September... 40 | 2,400 |....... 4, 110 | 6,510 | 3,640 | 2,750 | 6,390| —120 
23 | 1,380} 120 | 3,510 | 5,010 | 1,166 | 1,800| 2,970 | —2,040 
November_____. 13| 780| 3,420] 4,400; 226/| 1,000| 1,230 | —3,170 
8| 270 | 2,940 | 3,690 47| 690 740 | —2, 950 
1 2 3 4 5 6 7 8 9 10 


The values in columns 3 to 10, inclusive, are expressed in gram-calories square 
centimeter of horizontal surface’ 


The measured values of (Q) and (D) for Stockholm 
ve been smoothed by equation (1), and the monthly 


by ae uation obtained by the reviewer from monthly mean values of Q recorded 

the Callendar recording and of m recorded by the Marvin sunshine 

(0.22+0.78S). See Monthly Weather Review, 47:780, Figure 9, 


mean results are reproduced here in Table 1 under 
“Radiation income.” 

In the same way it is shown that the average outgoing 
radiation R, may be determined with reasonable accu- 
racy from the equation 


Rn»=R, (0.25+0.758) (2) 


where #, is the loss with a clear sky and S has the same 
significance as in equation (1). 

The monthly mean values of R,, for Stockholm are 
given in Table 1 under the heading “Outgoing radia- 
tion.” 

The author shows that Q,, Q, (=Q, for monthly 
values), and R,, may be represented by Fourier series as 
in Table 2. 


TaBLE 2.—Values of constants in formula 
A+ay sin (¢-+x)+a2 sin (¢2+2x)+as 3x) 


A a | a3 $3 

° ° 
- 10,780 | 9,050} 295.1 295 | 164.5 440 154 
6,100 | 6,130 | 296.5 590 | 170.2 440 109 
Ra 3, 980 780 | 305.2 
2,120} 5,380 | 295.5 520 | 164.3 
—270 | 3,740 | 295.2 


The values of Q, R, and W are given in gr. cal. per cm.?; x=0° and 360° on January 15. 


The quantity Q.—R,» is designated by the author the 
‘“theat effective net radiation.” Its monthly mean values 
may be found by subtracting values in column 5, Table 1, 
from valuesin column 9. The resulting values of Q.— Ra 
may be represented by a series, the constants of which 
are given in Table 2. 

If we deduct from Q.—R, the heat lost through 
evaporation from the surface of the earth and through 
reflection from the snow-covered surface, the monthly 
means of which are given in columns 3 and 4, Table i, 
we obtain the “temperature effective energy,” or W, 
the monthly mean values of which are given in the last 
column of Table 1. The constants of the Fourier series 
for W also are given in Table 2. 

The author’s discussion of Table 2 follows: 

The table is instructive in many respects. It shows that the 


amplitude * of the second term, the whole-year term, as regards 
the total incoming radiation from sun and sky under the condition 


+ Amplitude here and in the following is equal to a:, 43,43 * * * and consequently 


= 
4 
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of constantly clear weather, reaches a value of 9,050 gram calories, 
the monthly average being almost 10,800 calories. Through the 
influence of cloudiness the amplitude of the second term is reduced 
to 6,130 calories and the monthly mean value to 6,100 calories. 
When energy and not illumination is considered, we find these 
values to decrease to ep 5,380 and 2,120 on account of 
losses of heat through the outgoing dark radiation. But even 
these values represent extremes which are never reached. If we 
take into account also the heat-spending effect of evaporation, we 
find the yearly amplitude reduced to 3,740 calories and the monthly 
mean to a value which is slightly negative. 

The phase angle of the whole-year term keeps, as 
different energy quantities considered, a remarkably unchanged 
value, namely, 295.5°, the differences between this value in the 
various cases falling below the probable error, which is about + 1.5°. 

This means, as we have counted the time from January 15th as zero, 
that the maximum of the annual ic variation (at June 21) 
almost exactly coincides with the summer solstice, the minimum 
December 22 with the winter solstice. This fact, brought out by 
observations and registrations, seems well worth emphasizing. 

The third term in the development is the mathematical expression 
of the fact that the radiation income is not symmetrical with respect 
to the solstices, but that on account of the variations in the trans- 
mission power of the atmosphere, it is larger in spring than in 
autumn. The semiannual variation has a maximum in the end of 
May or during the first 10 days of June, another maximum in the 
beginning of December. Its minimum occurs in the end of August 
and in the beginning of March. 


Passing now to the principal object of the paper, 
namely, the relation between radiation and temperature, 
the author finds the monthly mean temperature of Stock- 
holm expressed in degrees centigrade, to be as follows: 


Jan. | Feb. | Mar. | Apr. May | June | July | ning: Sept. | Oct. | Nov.) Dec. | Year 


—3.1) -1L9/-0.7) 90) 13.9 | 152 11.0/ 17 |-0.9 5.9 


From these the following series is obtained: 


6=5.9+9.7 sin (262.2° +2) +1.0sin (90° + 27) (3) 
+0.2 sin (288.5° + 3x) 


From the second term it is seen that the meximum and 
minimum phases occur 33 days later than the maximum 
and minimum of the temperature effective energy, W. 

Certain fundamental assumptions are made as to the 
relation between radiation and temperature, as follows: 

I. To a given constant transfer of energy, W, corre- 
a at a certain locality a certain final temperature 

», to which the temperature approaches as near as we 
wish, mene that we wait a sufficient time. 

Il. The velocity with which the temperature 6 changes 
is in every time moment proportional to the differences 
(T,-0). We consequently have 


(4) 


where ¢ is the time and c is a constant. 
III. The change in 7, is related to a given change 
in W through a linear function 


dT,=kdW 


T.=T,+kW (5) 


where 7, is the temperature which corresponds to 
W=0, and & is a constant. 

The author states that these three constants, c, k, 
and 7’, are characteristic of the ae ag climate of 
a place. It is probable that k=dT,,/d W varies but little 
with locality. On the other hand, the value of 


d6/dt 


which gives 
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varies with place depending upon the distribution of 
land and sea, and the character of the ground surface. 
The value of ¢ gives a clearly defined measure of the 
degree of continentality of a place. The greater the 
value of ¢ the more quickly the temperature reaches the 
final state, 7,,, and the smaller the difference in phase 
between variations in energy income and in temperature. 

We may solve for T, and k from the equation 
6= T,,[d0/dt =0], and equation (5). 

For Stockholm we have at the summer maximum of 
temperature and the winter minimum, respectively 


16.9° = T,+2,700k 
—3.1°=T,—3,250k 
20.0° = 5,950k k=0.00336, and T,=7°.8 


_For variations in the value of @ with time the author 
gives the equation 
2rt 


6=T,+ M sin 
M sin > (6) 


where 7’,=the annual mean temperature, M=the tem- 
perature amplitude, =time, and p=time of a complete 


cycle. From the above 
cos 
By substitution 
W= Taree me =) 
+ /k sin +7 


>, 
when tan ¢ pe 


For Stockholm ¢= difference in phase between W and 
6 =33°, and y=factor to reduce temperature amplitude 
to temperature effective energy amplitude, =3740/9.7 =386. 
Therefore, c=0.80 and k=0.0031, instead of 0.00336, as 
computed from equation (5). 

The value of ¢ varies inversely with the value of tan ¢, 
as is illustrated by the values in Table 3, which gives 
values of ¢ corresponding to different values of ¢, and 
temperature amplitudes corresponding to the computed 
values of c and different amplitudes of temperature effectwe 
energy. 


TABLE 3 
k=0,0031 
Energy amplitude er 
month) ay 
days 
1,000 | 2,000 | 3,740 | 6,000 | 8,000 
0° 3°.1} 6°.2| 11°68] 18°. 24°.8 
15° | 15 1.93] 3°.0] 6°.0/ 11°.2] 18% 24°.0 
33° | 30.5} 0.80; 2°.6| 15°.6)| 20°.8 ||Temperature 
45° | 46 0.52} 4°.4/ 13°.2| 17°.6|{ amplitude. 
60° | 61 0.3¢{ 1°%.6} 9°. 12°.4 
75° | 77 0.14; 4 6°.4 


The table shows that a decrease in ¢ below 33° does 
not greatly increase the temperature amplitude—from 
9.7° to 11.5° at Stockholm, for instance—while an i- 
crease in ¢ greatly reduces the temperature amplitude— 


Aa 
% 
7 
+o 
§ 
= 
| 
4 


7) 


OctosEr, 1926 


at Stockholm, from 9.7° to 3.0°.. Therefore, to account 
for temperature amplitudes of 20° or more, which are 
common in continental climates in temperate zones, 
there must be increased amplitude in temperature effective 
energy. Table 1 indicates that this may be brought 
about through a decrease in cloudiness and in surface 
evaporation, both of which conditions commonly are 
characteristic of continental climates. 

Under “Applications” the effects of variations in the 
average amount and the annual distribution of cloudiness 
are discussed. Since such variation would affect the 
evaporation and also the reflection from snow surfaces, 
the equation for Q,—Rm, the heat effective net radiation 
is considered in connection with the equation for 6. In 
this case d6/dt =c(T,,—0) as before; but T, = 7T,+kQ. 

From the values of @ and Q at times of maximum and 
minimum values of 6 the values of & and 7 are found to 
be 0.0022 and 555, respectively. ; 

The annual average percentage of possible sunshine 
for Stockholm is 39. Assuming this to be uniform 
throughout the year we obtain a Fourier series for @ 
which gives an annual temperature 1.2° lower and an 
amplitude 1.1° less than the series for 6. Assuming the 
skies to be cloudless throughout the year the series for 
6 is obtained, which gives an annual temperature 1.8° 
higher and an amplitude 6.3° greater than the observed. 
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The influence of variations in the value of the solar 
constant with the 11-year sunspot period is also consid- 
ered, and it is shown that a solar-constant variation of 
3.0 per cent over this period would cause the temperature 
to be 0.4° higher at sunspot maximum than at sunspot 
minimum, provided the variations in solar intensity did 
not cause variations in atmospheric transmissibility. As 
a matter of fact there are indications of increased cloudi- 
ness at sunspot maximum, especially at the cirrus level, 
so that ey: the mean temperatures are a little lower 
at maximum than at minimum of solar spottedness. For 
this and other reasons the effect of solar variability upon 
earth temperatures is not clearly apparent. 

It is poimted out that considerations quite similar to 
those here applied to annual variations of radiation and 
temperature, are applicable to semiannual and daily 
variations, with, however, a probable change in the 
value of the constants. 

The results obtained seem to the reviewer to indicate 
that changes taking place within the atmosphere are 
capable of producing greater temperature variations, and 
therefore greater weather changes, than can be brought 
about by solar constant variations of the order of mag- 
nitude that are indicated by researches that have been 
published up to this time. 


BROADCASTING WEATHER MAPS BY RADIO 
By B. Francis 
[Forecast Division, Weather Bureau, Washington, D. C.} 


It is a long step from the first broadcasting of a brief 
coded weather bulletin issued by the United States 
Weather Bureau from the Naval radio station NAA, at 
Arlington, Va., on July 13, 1913, to the transmission, 
through the same station, of the first complete radio 
weather-map picture on August 18, 1926. 

Arlington’s weather bulletins are familiar to nearly 
all radio operators and edhe yor It was most fitting, 
therefore, that the opening of this new era in the dissemi- 
nation of weather information should be done through 
the same station that made the original weather broad- 
casts in 1913. 

The possibility of using radio for transmitting weather 
maps by the system to be described in this note is based 
on the fact that C. Francis Jenkins, its inventor, had 
already transmitted caceher writing, etc., by his ‘Tele- 
vision’? method. This method appeared to hold great 

ssibilities for the Weather Bureau. If pictures could 

sent, why not weather wy 4 — on this idea, 
E. B. Calvert, chief of the Forecast Division of the 
Bureau, suggested a conference, at which Mr. Jenkins’s 
Invention was inspected and its possibilities as a trans- 
mitter of weather maps disc . The ultimate result 
of this conference was that, on August 18, 1926, the Navy 
Department cooperating, a special weather map was 
taken to the Arlington Radio Station, whence it was 
radioed to the Weather Bureau with remarkably good 
reproduction. (See Figure 1.) 

In order that extensive tests might. be conducted, the 
Navy Department not only the services 
of its most powerful transmitter at Arlington, operating 
on 8,300 meters and using from 20 to 40 kilowatts, but 
it also conducted reception tests aboard U. S. S. Kittery 
and U. S. S. Trenton at sea. 

The first transmission, on August 18th, was so satis- 
factory that on August 23d the Chief of Bureau invited 


members of the press and interested Government officials 


to a demonstration. Naval officials commented on the 
value that such a device would be to navigation, and the 
press of the country carried descriptions of the apparatus. 

The tests of radio vision apparatus for fipateantiis 
daily weather maps to ships at sea, as well as to others 
interested, though still in the experimental stage, show 
that such broadcasting is sound in theory and has con- 
siderable promise of being entirely practicable. But 
little is known as to the effectiveness of operation over 
considerable distances and during unfavorable conditions, 
such as static, wave-length interference, fading, the 
rolling of vessels, etc. These potential sources of trouble 
are being yp nell investigated. Reception by the 
Trenton and Kittery was not entirely satisfactory, due to 
static and the rolling of the vessels, but maps were 
received by the Kittery as far south as Guantanamo Bay 
Cuba. It is hoped that more tests can be conducted 
under seagoing conditions as improvements in radio and 
in the mechanical part of the transmission are made 
from time to time. 

The Weather Bureau’s experience, as well as that of the 
observers aboard the naval vessels, is that a map can be 
received through much static without destroying its 
value. All static impulses passing through the radio set 
are recorded as marks of various lengths on the map. 
This static would seriously interfere with ear reception of 
coded bulletins and, in many cases, may prevent the 
obtaining of sufficient data to prepare a map at sea. 
One map was received at the Weather Bureau during a 
heavy thunderstorm but the isobars and other data were 
quite legible. Incidentally, the recording of static im- 
pulses by this machine show some interesting actions of 
waves that are propagated by lightning 

arges. 

In order to conduct still further tests under other 
conditions a 45-meter short-wave transmitter of the 


Jenkins Laboratories af Washington is also used. A 
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short-wave receiver has been built at the Weather 
Bureau and will soon be in use. The use of the short- 
wave sets will enable such tests to be carried on whenever 
desired and without restriction. Experiments are bei 
carried on between Washington and Chicago using bo 
short and long-wave transmissions. Further experiments 
will be conducted at the central office to determine the 
ability to register isobars and weather data on printed 
base maps instead of transmitting an entire map for 
reception upon plain paper. It is also hoped to speed 
up the time of reception from 50 minutes to approxi- 
mately 15 minutes. 

Since the first weather map was transmitted in August, 
several changes have been made in the machine design, 
to better adapt it to weather-map transmission. Daily 
tests of reception have shown marked improvement and 
maps of good quality are now being received. However, 
as reception conditions are well above the average in this 
case—the distance between Arlington and the Weather 
Bureau Office being but a few miles—we must await the 
results of the not yet thoroughly tested distant transmis- 
sion, Arlington to Chicago, before we can know the per- 
formance of the machines under long-distance conditions. 

A description of the operation of the Jenkins system in 
transmitting the weather map will be of interest. A map 
is drawn in black ink on a special base. (See Figure 2.) 
A photographic negative is then made of it, by direct 
contact printing. This is taken at once to the broad- 
casting station and placed in the transmitting machine. 

The transmitter consists, in brief, of a glass cylinder, 
about which is wrapped the photographic negative. The 
cylinder is revolved at a constant speed by an electric 
motor. Within the cylinder is a small but powerful 
electric light. Outside of the cylinder is a light-sensitive 
photo-electric cell which is arranged so as to move along 
in front of the length of the cylinder at the rate of one- 
fiftieth of an inch for one complete revolution of the 
cylinder. This cell has a very small aperture and the 

ight from within the glass cylinder passes through and 

ects the sensitivity and electrical conductivity of the 
cell. The electric light within the cylinder advances 
with the cell so as to be always opposite the aperture. 

As the black and white portions of the film (the whites 
being transparent and the darks opaque) rotate before 
the aperture of the cell, the light passing through from 
within is intermittently cut on ta off and the conduc- 
plea of the cell is varied accordingly. But as the cell 
is advancing along the cylinder from one end to the other 
at the rate of one-fiftieth of an inch to each revolution 
and the diameter of the aperture is the same, it will be 
seen that the same transparent place on the film never 
passes before the cell opening more than once. As the 
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light is broken up into we ge of various durations 
by the white lines of the , it causes corresponding 
variations in the electrical resistance of the cell. These 
resistance changes cause sharp fluctuations in the flow 
of current through the cell. 

In order that this very weak current may be strength- 
ened so that it will operate the relays of the powerful 
radio set, it must be passed through a number of alter- 
nating current transformers and amplifying electron 
tubes. A pulsating direct current through the cell is 
obtained by breaking up the light waves by means of a 
chopper wheel rotating in front of the electric light within 
the cylinder. This pulsating current can be transformed 
into alternating current so as to pass through any number 
of amplifying units necessary. The signals sent out by 
the radio station are similar to code signals except that 
they are a meaningless jumble of dots and dashes which 
are confusing to the uninitiated radio operator. 

These may be received by any type of radio set capable 
of tuning to the wave ee s used and, after bei 
suitably amplified, are passed to the map reproducer. 
sheet of white paper is wrapped about a rotating cylinder 
of the same size as the one on the transmitter. Both 
cylinders operate as nearly as possible at the same speed 
and, as the radio impulses come in, a magnetic pen traces 
lines on the rotating paper to ag og with the trans- 
parent whites of the negative. The pen advances at 
the same rate as the electric cell before the rotating 
cylinder and the map picture is reproduced by a large 
number of fine lines marked in their fg seg positions and 
drawn in a very flat spiral around the paper on the 
cylinder. (See igure 3.) . 

If the speeds of the two machines differ, the picture 
will be more or less distorted. Constant and oe 
speed of both machines is mechanically impracticable; 
hence it has been found necessary to synchronize the 
cylinders at each revolution. A special synchronizing 
master signal is transmitted at the end of each revolution 
of the sending machine, to hold the receiving cylinder 
from revolving until the end of this signal comes. In this 
way each new revolution begins in synchronism with that 
of the transmitter. The hesitation at the end of each 
revolution is very slight, but it is sufficient to keep any 
number of receiving machines in perfect step with the 
transmitting machine. a 

A photographic recorder is not used as such a machine 
is complicated and requires the use of dark rooms, careful 
handling of sensitive films, and the development and 
printing of the completed picture, all of which consume 
valuable time. The receiver now used instantly repro- 
duces with ink and, when the last signal impulse is 
recorded, the map is complete. 


HORIZONTAL GROUND DAY VISIBILITY AT ELLENDALE, N. DAK. 


By Lesitz A. WarkEN 
[Weather Bureau Office, Ellendale, N. Dak.] 


This paper is based on one year’s observations at 
Ellendale, July 1, 1925, to June 30, 1926. Observations 
were made five and six times daily, at sunrise, 7 a. m., 
10 a. m., 12:30 p. m., 3 p. m., 5:30 p. m., 8 p. m., and 
sunset. The sunrise, 7 a. m., 5:30-p. m., 8 p. m., and 
sunset observations were taken during part of the year 
only and not during the remainder, depending upon the 
time of sunrise and sunset. In addition to the record of 
visibility, certain other meteorological elements seeming 


to have more or less direct influence or effect on visibility 
were observed and recorded. ; 
This paper confines itself principally to tabulating 
visibility frequencies and percentages of occurrence 48 
they relate to the several other meteorological elements. 
Unfortunately the topography about Ellendale is such 
that from our observation eld east of town the only 
direction in which objects at greater distances than 9, 
meters can be seen is toward the southeast. The view 
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in that direction is unbroken. From Ellendale a view 
toward both east and west is available, hence the eve- 
ning observation was made in these directions, from the 
town. Determination of mean visibility is considered 
best when observations are made toward north and 
south, but these are impracticable in our case. How- 
ever, we make no observations directly toward the sun. 

The visibility scale in accordance with which these 
observations were made is the International Visibility 
Scale as it was before three recent changes were made in 
it, and duling We period of the observations. For the 
purposes of this paper the old scale is quite satisfactory, 
and is given herewith. arnt 


International Visibility Scale 


Prominent ob- 
Jects not visible 
Descriptive term 

Meters | Feet 
Very 20 | 680 
Very poor 1,000 300 
2.000} 6,600 
Indifferent... 4,000 | 13, 100 
Pair. 7,000 | 23,000 
ery & 
Excellent, prominent objets visibis beyond 30,000 | 98, 400 


Table 1 summarizes the average seasonal and annual 
percentage frequencies of visibility for all the observa- 
tions made during the year. Considering only those that 
were made daily throughout the year (10 a. m., 12:30 

.m., and 3 p. m.) as indicative of the daily averages, we 

d that autumn shows a greater frequency for the 
lesser visibilities, while summer shows a tendency toward 
better visibilities. The percentage frequency of visibility” 
less than 7,000 meters is markedly lower for the after- 
noon observations than for those either morning or eve- 
ning. Hence, wemay assume that generally the best visibil- 
ity occurs during the summer months and in the afternoon. 

The percentage of occurrence of various visibilities 
according to surface wind direction is shown in Table 2. 
The greatest percentage of observations was made with 
NW. surface winds and the least with ESE. winds. 
Visibilities of less than 2,000 meters were not observed 
with either of these winds. The highest percentage of 
“very good” visibility occurred with west wind. On 
the whole it appears that we may expect better visibility 
with surface winds in the northwest quadrant, and poorer 
visibility with winds in the northeast. 

Visibility frequencies with prevailing wind directions 
aloft through the first kilometer are given in Table 3. 
The greatest number of observations occurred with | 
NNW. winds in this layer and the least with E. and ESE. 
winds prevailing. The best visibility may be expected — 
with WNW. wind prevailing through this first kilometer 
and the poorest with ESE. wind. 

Study of Table 4, in which visibility is compared with 
surface wind of velocity greater than and less than 5.4 
m. p. s., shows that the frequencies of the better visi- 
bilities are nearly alike for both classes of wind velocity. 

e lesser visibilities seem more likely to occur with light 
surface winds than with strong. 

Whether or not the sun is obscured by clouds apperenty 
has but little effect on horizontal visibility; therefore this 
subject will not be discussed here. 
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We shall now consider visibility in connection with the 
meteorological elements of more vital concern to air 
navigation. The safety of flying varies considerably 
with the variations of low cloud, fog, and precipitation. 

The existence of low clouds between 500 meters and 
2,000 meters altitude appears to have no bad effect on 
visibility; but fog and, under certain conditions, cloud 
below 500 meters do affect visibility considerably. In 
Table 5, the first line shows what percentages of the grand 
total of observations were made when the sky was 0.5 
or more clouded, for the different visibilities. The 
second line shows the percentages of occurrence of each 
visibility, in the observations made when the sky was 
covered 0.5 or more. We find that but 57 per cent of 
the cases indicate visibility less than 7,000 meters and 
but 22 per cent less than 4,000. 

Table 6 shows visibility frequencies and percentages 
of occurrence with low clouds between 250 and 1,000 
meters altitude. Only 100 observations were made 
under these conditions, out of a total of 730. Of cases 
of good visibility (12,000 m.), a very slightly higher 
percecege occurs in the afternoon, while the fair visi- 

ilities (7,000 m.) are considerably more frequent in 
the morning. No cases of less than 1,000 m. occurred 
in the afternoon, and but 3 in the morning. 

In considering the visibility with clouds and fog lower 
than 250 meters, only the number of eases is given in 
Table 7. But 31 observations were made under these 
conditions. We find, of course, the best visibility with 
low clouds, the next best with light fog and the poorest 
with dense fog. 

A few conclusions regarding other of the elements, for 
which tables have not been prepared, have been drawn 
from a study of the visibility record, as follows: 

Days with thermal convection are more likely to give 

d visibility than those without. Convection is not, 
owever, to be considered as an important determining 
factor in the causes of the better degrees of visibility. 

On the whole it appears that we have fair or good visi- 
bility more often when we are under the influence of the 
eastern half of high pressure areas of the Alberta or North 
Pacific types than under any other pressure condition. 

We find that better visibility occurs on days with low 
average relative humidity, except for the early morning 
observation; a number of good and very good visibilities 
were recorded with comparatively high humidity at the 
first morning observation. 


TABLE 1.—Average seasonal and annual frequency of visibility less 
than 12,000, 7,000, 4,000, 2,000, 1 “06. 500, and 200 meters 


7 A.M. 
Visibility less than—| Spring | Summer | Autumn| Winter | Annual 
Meters Feet Per cent | Per cent | Per cent | Per cent | Per cent 
200 650 0 1 5 0 2 
500 1, 600 0 3 5 0 2 
1, 000 3, 300 0 3 6 8 4 
2,000 6, 600 0 4 5 17 6 
4, 000 13, 100 5 12 15 17 12 
7, 000 23, 000 37 47 58 50 
12, 000 39, 400 89 91 100 100 95 
SUNRISE 
200 650 2 3 2 
500 1, 600 8 4 6 
1,000 10 9 10 
2,000 6, 600 16 14 15 
4,000 | 13,100 16 22 19 
7,000 | 23,000 ris 76 73 74 
12, 000 39, 400 100 100 100 
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TABLE 4.—Visibility with surface wind velocity 
5.4 m. p. s. and less More than 5.4 m.p s._ 
Less Percent- | Per cen t| Percent- | Per cent 
Visibility than— | 28¢ fre- | of occur- | age fre- | of occur- 
quency | rence | quency | rence 
Miles 
Very bad 200 1 1 10 10 
12, 000 92 55 91 54 
Very good... 30, 000 100 9 100 9 
No. of observations, 913 No. of a 
1 Less than 0.5 per cent, 
TABLE 5.—Visibility wjth 0.6 or more of sky obscured by low clouds 
‘Visibility 


Yed | Bad | Seok | Poor | ferent | Fair | Good | goog 
30, 000 


Less than (meters); 200 500 | 1,000} 2,000; 4,000) 7,000 | 12,000 


1 2 3 6 10 35 38 5 
Percentage 
ener kgs na 1 3 6 12 22 57 95 100 
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Taste 6.—Visibility with ayy nm between 250 m. and 1,000 m. 


[From a total of 730 observations} 
A.M. P.M 
Visibility less | Number | Percent- | Number | Percent- 
age fre- | of obser- | age fre- 
vations | quency | vations | quency 
Meters Feet 
200 650 0 0 0 0 
500 1, 600 1 2 0 0 
1,000 3, 300 2 “os 0 0 
2,000 6, 600 3 16 4 9 
4, 000 13, 100 7 24 7 25 
7, 000 23, 000 31 80 17 62 
12, 000 39, 400 9 96 17 100 
30, 000 98, 400 2 100 0 100 


TaBLe 7.—Visibility with clouds and fog lower than 250 m. 


A.M. P. M. 
, Number of observa- Number of observa- 
Visibility Meters| Feet tions with— tions with— 
Light | Dense| Low | Light | Dense| Low 
fog fog j|clouds| fog fog | clouds 
ee ERS 200 650 0 3 0 0 0 0 
ery poor......... 
2,000 | 6,600 2 0 1 1 0 6 
Indifferent......... 4,000 | 13, 100 0 9 6 0 0 0 
“Sian permeate? 7,000 | 23, 000 0 0 5 0 0 1 
pS REE 12, 000 | 39, 400 0 0 0 0 0 0 


A GRAPHIC AND TABULAR AID TO INTERPRETING CORRELATION COEFFICIENTS 
By J. F. 
[Weather Bureau, Washington, D. C.] 


A graph and a table are presented herewith, which have 
been found helpful in correlation studies, because through 
the use of either of them one may see at a glance what a 
given value for r is worth for forecasting purposes (J). 
Suppose we have the value r= + .60 for a given set of 
data. Applying the formula y’=bx—a, where z is the 


independent variable, and where 


and one, (2) we obtain the values that y would 


have if z were the only independent variable. If we 
now compute the o of the residuals (y—y’) it will be 


400 


ues 
1-V/— 


Fig. 1.—Showing value of 1— ¥i—r3, which equals the per cent by which the o (y-y’) 
is less 


found to be 80% of the « of y. That is, when r= + .60, 
"30% of the @ of y, or the « (y—y') is 20% 


less than the cy. But, ro-Y). 1—r’, and 


(8) 


Plotting the values of 1—./1—r? against the values of 
r, we get the curve shown in the figure, which is an arc 
of a circle. 

The table may be obtained from the graph or calcu- 
lated by the formula, % reduction of o=1—-f1—?°, and 
represents the percentage by which the o (y—y’) is less 
than the cy, for all values of r from 0 to 1.00. 


Taste 1.—Value of 1—V1—r1°, which equals the per cent by 
which o (y—y’) is less cy, for values of r from 0 to 1. 


100 100 75 34 50 13 25 3 
99 86 74 33 49 13 24 3 
98 80 73 32 48 12 23 3 
97 76 72 31 47 12 22 2 
96 72 71 30 46 ll 21 2 
95 69 70 29 45 ll 20 2 
94 66 69 28 44 10 19 2 
93 63 68 27 43 10 18 2 
92 61 67 26 42 9 17 2 
91 59 66 25 41 9 16 1 
90 56 65 24 40 8 16 1 
89 55 64 23 39 8 14 1 
88 53 63 22 38 8 13 1 
87 51 62 22 37 7 12 1 
86 49 61 21 36 7 11 1 
85 47 60 20 35 6 10 1 
84 46 59 20 34 6 9 0 
83 45 58 19 33 6 8 0 
82 43 57 18 32 5 7 0 
81 41 56 17 31 5 6 0 
80 40 55 16 30 5 5 0 
79 39 54 16 29 4 4 0 
78 38 53 15 28 4 3 0 
77 36 52 15 27 4 2 0 
76 35 51 14 26 3 1 0 
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SUBSTANCES IN RAINS AND SNOWS 
By Harry Rissie and Paut Bowman 


e [Cornell College, Mount Vernon, Iowa] 
(Prepared under the supervision of Dr. Nicholas Knight, Department of Chemistry) 


The fact that certain substances are dissolved in rain 
and snow has led to considerable work in the laboratories 
of a great many colleges and universities. This has had 
special attention at Cornell College for some years (1) 
and the following is a report of the quantitative analysis 
covering a period of the past two years. 

Our special purpose is to determine the amounts of 
nitrogen compounds, chlorine, and sulfates in the rains 
and snows of this locality. 

The work was carried on in a private laboratory free 
from the usual laboratory fumes, the samples were col- 
lected in enamelware pans near the center of the residence 
district of Mount Vernon, Iowa. There are no manufac- 
turing industries within a radius of seventeen miles, 
Throughout the work every possible precaution was 
taken to avoid contamination. Samples were promptly 
collected and determinations were made as soon as 
possible thereafter. 

Altogether 70 samples were analyzed of which 13 were 
snow. ‘Twelve inches of snow were taken to equal one 
inch of rain. In order to determine the number of 
pounds of each substance that fell per acre, we took 
226,000 pounds to be the weight of one inch of rain 
on an acre, 

The precipation contains varying amounts of chlorine. 
Our theory regarding this is that since the preeipitation 
seems to come from the East, the salt particles are 
probably carried from the Atlantic Ocean. The spray 
on the shore may be caught by the wind and borne 
across the continent, until it descends in solution with 
the rains and snows. The chlorine was determined with 
hundredth normal silver nitrate using neutral potassium 
chromate as the indicator. 

The textbook followed in this work was “‘Quantitative 
Chemical Analysis” by Dr. N. Knight, with occasional 
reference to the “Report of Committee on Standard 
Methods of Water Analysis to the Laboratory Section 
of the American Public Health Association.” 


TABLE 1.—Amounts of certain substances dissolved in rain and snow, 
as observed at Cornell College, Mount Vernon, Iowa 


Precipi- Free | Albumi- 

Date tation Nitrates | Nitrites ammonia noid Sulfates | Chlorine 

1 Inches acre acre acre acre acre acre 
Sept. 19. ..... 0.50} 0.0407 0.0024} 0.3955 | 2.6202 1. 208 
Sept. 27...... 20 0285 None. . 1808 1582 | 2.1864 508 
Omi -20 0826 None. 3616 2034 3. 7639 642 
- 50 0016 .0102 5085 3955 8. 1644 1. 605 
Oct. 30....... 1954 None. . 2712 - 8616 | 3.9853 1. 605 
- .2239| None.} .8475 3390 6. 3655 802 
Nov. 8....... -20 . 0651 . 0007 . 1582 . 1808 1. 5499 . 963 
Nov. 13...... -30 0733 0005 - 1605 3955 1. 2039 1. 685 
1.10 4925 0045 1.1187 6215 5. 4798 1. 765 
Dee. 14....... 33 1746 None. . 3000 . 3752 None. 1. 588 
Des. M....... 2035 0061 3955 2825 1. 1347 1. 203 


TaBLe 1.—Amounts of certain substances dissolved in rain and snow 


as observed at C. College, Mount Vernon, Iowa—Continued 
Albumi- 
Precipi- Free 
Date Nitrates | Nitrites noid | Sulfates | Chlorine 
tation ammonia ammonia 
1925 Inches acre acre acre acre acre aoe 
0.33} 0.0541] 0.0068 | 0.3005) 0.3752) 11. 5271 0.794 
33 . 1489 8005 -6780 | 5.0232 1.059 
Feb. 16_.....- 25 . 0010 . 3119 -1505 | 2. 5254 481 
Feb. 20....... 15 0611 . 0013 3390 . 3051 334 
Feb. 22....... -10| None. 0007 0904 2260 | 1, 5083 
Mar. 1......- . 33 0676 . 0008 5266 . 3006 3927 
Mar. 8..-...- .B 0635 0013 .2644 | 2.2307 271 
Mar. 14...... 1.00 . 2442 .0008 | 1.8080 .7910 | 2.8229 1. 605 
Mar. .10 0285 . 0023 4068 .1017 | 1.1347 241 
25 . 0814 0051 . 6780 1695 | 7.0403 199 
Apr. 16....... . 3053 . 0037 2543 .1978 | 4. 4282 602 
Apr. 23...._.. 1.25 4070 -0061 | 1, 4125 .8475 | 1.3492 2. 006 
Apr. 25......- 25 0611 . 0006 2825 2260} 6.0887 482 
Apr. 29......- . 65 0794 4972 | 22.3068 834 
13 1058 0034 1763 1469 | 2. 9503 .313 
May 50 . 1221 . 0004 7345 .3390 | 7.3341 802 
May 16......- -10 0448 None. None None. () 
May 20......- .2 2442 0033 .2305 | 4.6772 193 
-25| None. 0051 2543 2260 . 8649 281 
June 2........ 1.75 | None. .00385 | 1.3843 . 9887 | 16.7440 2. 808 
June 3......-- 2.00 . 8140 . 0016 4520 . 7684 | 27.3992 1. 605 
pounds 
par 15.10 | 4.6524 -0744 | 15.7985 | 11.4539 | 165. 6412 29. 792 
June 15....... 50 5698 - 0004 1266 3459 802 
June 17....... 2.00 .0407 | None. 0181 -0615 | 5. 2584 6. 418 
pe - 90 - 0366 None. - 0651 - 0825 1. 6191 2. 882 
June 24....... 60 -1465| None. . 1844 | 2. 0757 1.925 
Sept. 20...... -10 0285 None. 0081 3459 209 
Sept. 30... 4.50 .3663 | None. 5695 | 9. 9634 10.831 
2.00 .0407 | Trace. . 1446 .1085 | 4. 4282 3. 530 
Cet. 20 1465 0002 0163 0145 8598 821 
65050. 1.00 .1221| None. 1085 .0181 | 2. 7696 1.765 
20 .0407 | Trace. . 0163 . 0018 3875 . 353 
60 .0733 | ‘Trace. . 0488 -0325 | 2. 4908 1.412 
33 .1139| Trace. . 1139 0633 | 1.8405 1.685 
.0537 | ‘Trace. 0542 . 0004 7749 688 
Oet. 27......- -0509 | Trace. 0339 0105 . 8137 . 876 
50 - 1018 None. 0149 - 0181 9687 
66 .0814 | ‘Trace. .0118 . 1627 . 3681 1 
Nov. 29.....- 50 .0407 | Trace. 0090 0181 . 2770 802 
Se 1.10 .0895 | Trace. - 0895 .0507 | 1.8270 1. 765 
Dee. 15....... 0407; None. 0226 -0045 | 1.4540 
1896 .6503| Trace.| .0163| .0602| 42375) 2021 
400| ‘Trace.| [1446| [0362| 5.5302| 9.627 
Yan 33 .3907 | Trace. 0271 .0181 | 2.0107 529 
1.00 4477 . 0244 0814 .0248 | 2.3542 1. 605 
2.00 3256 0293 None. 1627 7.0781 5. 767 
. 1628 -0130 | None. | 1. 4945 2. 952 
25 0305 .0055 | None. 0226 . 3459 883 
50 . 0611 . 0098 0542 0814 6919 1,043 
50 0611 0045 ..0814 5535 1, 284 
-27 2442 0488 9216 5.776 
Apr. - 50 1018 0244 - 0814 .0362 | 2.6984 1. 364 
1.00; .0807| .0244) 1627) 0542) 1.5221 2. 888 
| =. 0061 | .0407 | 0226 | 3805 560 
May 13... -75| .0016| .0165| 0542] 7265) 1.208 
May .0407| .0122/ 0814) .0542) . 5535 $02 
May | 0683} 0362 | | — 1. 608 
May 31... 50 - 0316 0362 . 3681 882 
Totalin 
pounds 32.46 | 5.9004 2685 | 2.5040] 1.6349] 72.6129] 83.837 
per acre... 
1 Not tested. 
LITERATURE CITED 
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CLIMATE AND WEATHER AT KERGUELEN ISLAND 
By Burton M. Varney 


Volume III, Part 3, of the results of the German South 
Polar Expedition of 1901-1903, is the subject of a review 
by Dr. Ludwig Meckling in Petermann’s Mitteil en, 
1926, Heft 9/10. The meteorological results obtained at 
“Gauss Station” in the Antarctic have been presented 
and exhaustively discussed by Meinardus in preceding 
volumes. The Gauss on her way south left an observing 
party on Kerguelen, who, during a full year thereafter, 
obtained the observations now similarly treated by Mein- 
ardus. That many problems remain unsolvable because 


of shortness of the record, he clearly indicates; never- ° 


theless, the Gauss observations make available for the 
first time a means for outlining the general characteristics 
of the year-round climate in this desperately storm-ridden 
art of the South Indian Ocean. e fact that such can 
done with reasonable completeness on the basis of one 
year’s data, supplemented by collateral evidence from 
the scattered records made by various agencies since Sir 
James Ross’s pioneer observations in the winter of 1840, 
is, of course, because Kerguelen shares with oceanic 
islands in pleasanter latitudes the monotony of weather 
and climate induced by pure marine control. 

But in Kerguelen’s case, what a monotony! It is that 
of a climate so cold that snow may fall on any day in the 
year, though warm enough for the mean temperature of 
no month to be below freezing; so cold that frosts occur 
on 140 days annually, but.so warm that the ground never 
freezes deeper than 5 cm.; cold enough to have the 
lowest temperature below freezing on 248 days annually, 

et warm enough to have more rainy days than snowy. 
e seeming anomaly of frost occurrence only about 
six-tenths as often as the occurrence of a minimum air 
temperature below freezing, is ascribed by Meinardus to 
the fact that the permanently water-logged condition of 
the boggy ground which predominates throughout the 
island so reduces the diurnal oscillation of ground tem- 
perature as to prevent the formation of a large proportion 
of the frosts that would otherwise occur. The ground 
temperature is below the air temperature but a short 
time in midwinter. 

The very slight daily and annual ranges of air temper- 
ature reflect the completeness of the marine control over 
Kerguelen’s climate. With an annual mean temperature 
of 37.8 d F., the annual mean range is but 11.9 
degrees and the daily periodic e only 3.8 degrees. 

bservatory Bay, Kerguelen Island, where the Gauss 
observations were taken, is in latitude 49° 25’ S. and 
longitude 69° 54’ E., in the heart of the stormy westerlies 
on the steep pressure gradient leading to the bottom of 
the barometric trough that girdles Antarctica. The mean 
ressure at Kerguelen is 752 mm. During the year at 
bservatory Bay the cycle of pressure changes from the 


minimum of one depression in the barogram to the mini- © 


mum of the next (counting changes of 5 mm. or more) was 
Tun through on the average in 2 days, 21 hours. Mein- 
ardus holds that such vault of change may be due, in 
part, to the fact that the discontinuity between polar 
waters and those under the westerlies, for this part of the 
World, lies near Kerguelen. At any rate the record at the 
island shows the greatest persistence of heavy winds of 
Which we have any knowledge. One is not surprised 
that under such conditions the average wind velocity is 
19.2 m. p. h., or that winds of gale force are recorded on 
one day out of four. This constancy of high winds stands 
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in contrast to the alternation of gales and calms which 
is characteristic of points along the coast of Antarctica. 
But the storms of Kerguelen are less severe and last not so 
long as the Antarctic storms. The contrast in wind con- 
ditions is still further emphasized by the percentage 
frequencies of winds from different quadrants at Ker- 


guelen and at “‘Gauss Station” in the Antarctic: 

Quadrant N. E. 8. W. | Calm. 
Kerguelen_ ll 4 6 75 4 
“ Gauss Station”’ 1 65 ll 12 ll 


Wind irene and velocities run parallel at Ker- 

fuelen, so that the westerlies are the heaviest winds. 
he approach of depressions from the west is heralded 

typically by violent NNW. squalls. 

Of the poersiang northwesterlies and of the respites 
from them enjoyed by the inhabitants at the whaling 
station on this dreary outpost, the following extracts from 
the South Indian Ocean Pilot of the British Admiralty 
give a vivid impression: 

This wind is often deflected on the lee side by the steep vaileys 
and fiords which intersect the island, usually taking the direction 
of a valley, which acts as a funnel, and descending in heavy gusts 
or whirlwinds, raises large sheets of foam. So violent are these 
gusts in Christmas Harbor that Sir James Ross was frequently 
obliged to throw himself on the ground to prevent being blown 
into the water; and vessels moored at the head of the harbor were 
sometimes laid over on their beam ends. 

M. Bossiére says: ‘‘The wind at frequent intervals blows with 
great violence, but it is more terrifying than dangerous. It is an 
error to seek shelter at the foot of the mountains. The wind 
pesca ong like a veritable cascade and the sea is ground into 
powder.” 

On the western or weather side of the island the air, saturated 
with moisture, impinging on the steep mountain ranges, causes 
frequent showers of snow, hail, or rain, and the clouds arrested 
by the hills accumulate and descend, causing mists and fogs; whilst, 
as is usually the case, on the leeward side the air is generally dry 
and there is but little fog. 

The prevailing westerly wind is sometimes interrupted by north- 
easterly and northerly winds, which blow with considerable force, 
and during their continuance the sky is overcast and the weather 
thick and rainy; they usually follow a high barometer and fine 
weather. Just before they commence the barometer falls rapidly 
and the thermometer rises, and their duration is inversely as the 
rate of descent of the barometer. 

Occasionally, but very rarely, the usually boisterous weather is 
interrupted by a calm or a light easterly wind, when the sky is per- 
fectly free from cloud and the atmosphere is remarkably clear, 
every hill-top being distinctly visible; this seldom lasts 24 hours — 
and is generally succeeded by a gale. 


It will be inferred from the table of wind-direction 
frequencies given above and from the description followin 
its; that Kerguelen lies not far from and north of a well- 
frequented track of depressions in that part of the world. 

he rapidity with which cloudiness changes is in har- 
mony with the rapid passage of pressure waves. To state 
that mean cloudiness at Kerguelen is 0.7 signifies little, 
for in this bleak land where not a single day in the year of 
the Gauss observations had cloudless skies at all three 
observation hours, nevertheless on only 106 days was a 
completely overcast sky observed and but 35 days had 
no sunshine whatever. 

This means, literally, that the sun shone for at least a 
brief period on 330 days in the year; but how slight the 
cheer in a figure like that when, in addition to the wind 
and low temperature and high relative humidity, the 
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chance of precipitation is 80 per cent, the rainy spells 
average 8.3 days in length and the “dry” spells 1.9 days. 
It rarely rains hard, however. In giving the annual total 
of approximately 850 mm. (34 inches), about half the 
days had less than 1 mm., while the maximum 24-hour 
rainfall was but 42.6 mm. (1.70 inches). Precipitation, 
except for the very rare local showers, comes as a driving, 
chilling drizzle or as a gale-borne sleet and’snow. The 
winter is characterized by frequent brief snowfalls, most 
of its precipitation being in this form. Spring is the 
snowiest season and October the snowiest month. More 
than half the days of the year have snow, but the land- 
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scape is snow covered on only a third of the days. In the 


words of Meinardus: 


The winter brings the greater total of precipitation, ter 
violence and frequency, but shorter duration; the summer brings 
less, more gentle, and rarer but more lasting precipitation. * * * 
The observer on Kerguelen will, even in midsummer, when the sun 
stands 60 degrees above the horizon, be reminded of winter b 
snow flurries, and he can never be sure whether the snowf 
which he then records should be regarded as a remnant of the 
bygone winter or as a forerunner of the coming one. _ In this disa- 
greeable condition he may recognize a far-reaching effect of the 
Antarctic, extending its merciless influence through the chilly 
oceanic spaces into Kerguelen’s latitude and beyond. 


NOTES, ABSTRACTS, AND REVIEWS 


AEROLOGICAL WORK OF THE GERMAN SOUTH 
ATLANTIC EXPEDITION ENDING APRIL, 1926! 


The Meteor, on which the scientific work of the expedi- 
tion was carried out, ended her fifth “profile” cruise at 
Cape Town early in April, 1926. Her first five cross- 
Atlantic voyages took place between latitudes 28° and 
64°S. Each was run for as great a distance as practicable 
nearly along a parallel of latitude, largely between 
Buenos Aires and Cape Town as bases. A comprehensive 
aerological program formed part of the scientific objec- 
tives of the expedition. 

A total of 354 pilot balloon ascents were made. Of 
these, 292 averaged 3,560 m. in height. Of these again, 
25 per cent passed 5,000 m.; ee about 10 per cent 
10,000 m., surely an excellent achievement in view of 
unsettled weather and relatively high winds experienced 
during much of the time. The intention to carry out 
two ascents daily was adhered to except when the weather 
made them impossible. This meant that many observa- 
tions were made when clouds soon obscured the balloon; 
but the total of such cases, plus those in which kites also 
disappeared in the clouds, made possible a very accurate 
fixing of the altitudes of cloud bases on 185 occasions and 
for several different cloud types. 

Kite flights totaled 67 for the 5 voyages, and there were 
determinations of cirrus direction and velocity on 46 
“— many of the latter in double series. 

ifficulties with the kites were numerous and per- 
sistent, + er wl during the earlier voyages of the series. 
On profile IV, the first part of the voyage was so boisterous 
as to call for the use of small ‘‘storm kites” and heavy 
wire, thus restricting the heights attained. Special 
trouble was encountered in the landings. The ship 
being often under sail to save coal, or hove to with engines 
going for making deep-sea soundings, the kites frequently 
plunged wildly in the atmospheric eddies caused by the 
sails or were smashed by the propellers when pressed 
down to the surface of the sea by gusts. Headlong dives, 
and sometimes the loss of the kites and instruments, fol- 


ermessungs- und 
“Meteor.” Part 2. See Zeitschr. der Gesell. fiir Erdkunde, Berlin, J 1926, Nr. 
5/6. 1926, no. 1. The section on 


Another report on the expedition, by the scientific director, Dr. A. Merz, is contained 
in Sitzwngsberichte der Preussischen Akademie der Wiss 1925, XX XI, and 
constitutes a preliminary report on some of the scientific results. It includes a chart of 
the 14 profiles run by the Meteor. Chief among the charts showing scientific results of 
the expedition are: A temperature cross section for the upper 1,000 m. of depth in the 
South Atlantic along latitude 35° S.; a temperature cross section from latitude 70° N. 
to 80° S. along the meridian of 30° W. in the Atlantic; the temperature distribution at 
400 m. oo in the North Atlantic; a salinity cross section from latitude 70° N.to 80° S. 
along 30° W. longitude. 


lowed the catching of the kite wire in the rigging. The 
assistant personnel frequently found itself being pulled 
along the slippery, heaving deck by the tugging kites. 
The net result of these exciting experiences was a total 
of 10 successful kite flights for the whole voyage on 
profile IV. 

The last voyage was the most varied of all as regards 
conditions for aerological work, but nevertheless probably 
the most successful. Between its beginning at Buenos 
Aires and the first stop, Punta Arenas, the total of 20 
pilot balloon ascents reached an average altitude of 8,860 
m., 14 exceeded 5,000 m., 7 went beyond 10,000 m., and 
1 balloon reached 20,250 m. The Meteor steamed thence 
southward via inside channels, passed out into the South- 
ern Ocean within sight of Cape Horn, and in extraordi- 
narily fine weather for the latitude crossed to the South 
Shetland Islands. She went thence to South Georgia 
and Bouvet Island and thence as far south as ice condi- 
tions permitted, accomplishing altogether 25 kite flights 
to an average height of 1,900 m. and a maximum of 3,510 
m. Four flights were carried out south of latitude 64°. 
One flight, between South Georgia and Bouvet Island, 
took place close to the center of a cyclone, in thick cloud 
and snow squalls. It will be of interest here to quote 
from the report a section showing how the aerologists of 
the expedition met the difficulties encountered on this 
far southern voyage: 

The weather was generally better west of longitude 18° W., and 
many successful flights were there made. Nevertheless, on 
account of short coal supply the ship was in a number of cases not 
able to maneuver for the benefit of the kite work; the flights 
always involved a loss of time and distance. * * * The great 
number of flights was made possible by a change in. technique. 
Our earlier experience had been that it was impracticable to carry 
out kite flights while the ship was making a sounding, because 
whatever might be happening to the kites the ship was not free 
to maneuver on account of the lead line. In many cases we lost 
kites on this account. Of the 25 ascents on profile V, 15 were 
accomplished during deep-sea soundings, the lack of safety being 
compensated for by using a thicker wire, the reel drum bein 
wound with 0.8 and 0.9 mm. wire. As a result, in spite of muc 


- heavier winds, we had no breakaways. 


For the whole of this last voyage, pilot balloon flights 
totaled 57 and the altitudes averaged 3,130m. Of these, 
11 ascents exceeded 5,000 m., 4 exceeded 10,000 m., and 
1 reached 14,800 m. : 

The importance of the aerological work carried out by 
the Meteor in these remote latitudes can scarcely be over- 
estimated. Interpretation of the results will be awaited 
with the greatest interest.—B. M. V. 
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RETURN OF THE UNIVERSITY OF MICHIGAN GREEN- 
LAND EXPEDITION OF 1926 


An article by Professor Hobbs in the Michigan Alumnus 
for October 23, 1926, contains the following material of 
meteorological interest: 


We were favored. by an exceptionally good season and through- 
out the more than eight weeks of our stay in Greenland, Camp Little! 
was the main base of operations, particularly those with balloons, 
which have been unusually successful and have set new records 
for Greenland. We carried out no less than 90 pilot balloon 
ascensions for a study of the winds in the higher levels. The path 
of these balloons was followed with the theodolite to aver; 
heights of 7,000 meters, many to 10,000 meters, and one to 14,000 
meters, or about 8 miles. * * * Thanks to a device recently 
invented by the Swedish meteorologist, Dr. C. G. Rossby, the 
Michigan expedition was able to set a new record in exploring the 
upper air of Greenland. Doctor Rossby had presented the expedi- 
tion with three of his deflating valves, which are so made as to let 
the gas out of the balloon at any desired height. 

The first two ascents were made to heights of about 400 and 
1,700 meters, respectively, and were entirely successful, the records 
being recovered intact, although one fell into the fjord. We then 
tried for 3,000 meters and saw equipment to the value of $150 
sailing away over the mountains.’ e waved it a solemn “good- 
by,’’ but, as though by a miracle, two weeks later we found it 
near the top of a mountain 6 miles away beyond the fjord, and the 
record was perfect after having reached an extreme altitude of no 
less than 8,000 meters. * * * 

Studies of the upper air by means of the simpler pilot balloons 
have never before been made over or close to the vast ice caps of 
Greenland or the Antarctic. A party consisting of Gould, Church, 
Belknap, and the director, with four Greenlanders (half-caste 
Eskimos) in a journey of 22 days made by umiak (large skin boat) 
canoe, and on foot with heavy packs, reached the inland ice 100 
miles away toward the interior of Greenland. Pilot balloons were 
there sent up and followed with the theodolite to heights in one 
instance of 5,500 meters, and this both close to the margin of the 
ice and from its surface. * * * 

On one of the days when we were on the ice cap a b pec: or stroph 
of the anticyclone was blowing down the slope and made it next 
to impossible for us to keep our footing. More than once we were 
bowled over with our heavy packs to find ourselves piled up in one 
of the deep gutters on the surface. * * * 

' Various mountain tops were visited with reference to their 
occupation later as a weather station for the study of the strophs 
of the glacial anticyclone, with special reference to the possibilit 
of forecasting storms on the North Atlantic and in Europe. It 
will be necessary, however, to await the further study of the balloon 
observations before deciding which of these positions is best suited 
for the purpose. 


APPLICATION OF KOPPEN’S CLASSIFICATION OF 
CLIMATES TO CALIFORNIA 


A paper on ‘Climates of California,” by R. J. Russell 
of Texas Technological College, constitutes part 4 of 
volume 2 of the University of California Publications in 
Geography. This part of volume 2 is an admirably 
concise and see presentation of the distribution 
of climates in California according to K6ppen’s scheme, 
supplemented by certain further subdivisions which the 
author shows to be desirable in order to set apart a few 
areas in the State which have such unusual combina- 
tions of climatic elements that the Képpen classification 


' Established by the expedition on an of Maligiak Fjord, some 50 miles east of 
Holstenborg, on the west coast of Greenland.— Ed. 

‘Mr. F n, in charge of the ascents, reports that the deflating valve could not 
Operate in this case because water vapor, from the impure hydrogen necessarily used, 
Condensed and froze in it.—Ed. 
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would be to some extent eee Throughout the 
paper Doctor Russell has carefully checked his decisions 
in locating the regional boundaries by adequate reference 
to botanical criteria and to his own extensive acquaint- 
ance with the desert and semidesert gba of the State. 

The colored map accompanying the paper would, in 
the reviewer’s opinion, have been improved by printing 
the letter symbols within the areas as well as in the 
po This is, however, a minor detail regarding an 
otherwise excellently clear picture.—B. M. V. 


AERONAUTICS AT THE CALIFORNIA INSTITUTE OF 
TECHNOLOGY 


The ‘Bulletin of the California Institute of Tech- 
nology’’ for October, 1926, announces that the institute 
is adding to its major branches of instruction and research 
new courses in aeronautics. This has been made pos- 
sible through a gift of about $300,000 from the Daniel 
Gugenheim fund for the promotion of aeronautics. 
Among the 22 technological courses offered we note a 
course in ‘‘Aerology and meteorology,’”’ for which the 
following is the statement of subjects to be treated: 


Variation with altitude of the pressure, wind velocity, tempera- 
ture, and humidity. General circulation of the atmosphere. Pre- 
vailing winds. World’s air routes. Studies relating to clouds, 
fogs, thunderstorm, evaporation, and atmospheric eddies. Atmos- 
pheric electricity, visibility. 

Text: Shaw, Forecasting Weather. 


SEVENTY-FIFTH ANNIVERSARY OF THE VIENNA 
ACADEMY OF SCIENCE 


The editor has received a copy of the anniversary 
volume issued to mark the seventy-fifth anniversary of 
the founding of the Zentralanstalt fiir Meteorologie und 
Geodynamik, Vienna, Austria. 

Following is a list of the contributors and the titles to 
be found in the volume: 


Vorwort, Dr. M. Exner. 

P. Tu. Scuwarz, Einfluss der Thermometeraufstellung auf die 
Beobachtungsresultate der Temperatur in Kremsmiinster. 

Fickxsr, H. v., Richtung von Wind und Wolken auf Teneriffa. 

WeceEneER, A., Beobachtungen der Dimmerungsbégen und des 
Zodiakallichtes in Grénland. 

Exner, F. M., Beziehungen von Luftdruckanomalien auf der 
Erde zueinander. 

Scuorn, J., Geschichte und Ergebnisse der Erdbebenkunde Tirols. 

Derant, A., Primare und sekundire—freie und erzwungene 
Druckwellen in der Atmosphire. 

Scuepier, A., Luftdruckwellen und Korrelationen iiber dem 
Nordatlantischen Ozean. 

Roscuxort, A., Studie iiber Luftdruckschwankungen im Gebiete 
des Azorenhochs. 

Koruer, M., Eine einfache Definition der Unruhe einer Natur- 
erscheinung. 

Pircuer, J., Apparat zur Registrierung der Béigkeit des Windes, 
angeschlossen an Dines’ Anemographen. 

Conran, V., Schwankungen der seismisehen Aktivitat in ver- 
scheidenen Faltungsgebieten. 

Waaener, A., Windregistrierungen auf dem 150 m. hohen Funkturm 
in Deutsch Altenburg. 

Scumipt, W., Modellversuche zur Wirkung der Erddrehung auf 
Flusslaufe, 
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HURRICANE AT BERMUDA, OCTOBER 22, 1926 


W. H. Potter, of Bermuda, has sent the followi 
account, to which we add a table of pressure and win 
velocities taken from The Royal Gazette and Colonist 
Daily, Bermuda, for October 25, 1926. 


The tropical disturbance which passed over Bermuda on October 
22d, 1926, was unique in that it gave no preliminary warnings of 
its approach. Usually they do. e storm that passed near here 
on August 6th heralded its approach on the 2d by a very 
heavy swell on the south shore which kept increasing as the storm 
came nearer. If it had not been for the warnings issued by the 
Weather Bureau, no one would have considered the possibility of a 
Hye my until the storm broke; even with these warnings, it seemed 

oubtful. 

On October 18th, 19th, and 20th the barometer, while rather 
low was steady, the weather clear and warm. Wind W., moderate, 
but light on the 20th, veering through NE. to SW. by the 2ist. 
On the 2ist the sky was overcast with alto-stratus, but not the 
uniform pall that precedes hurricanes, but of different thicknesses 
which grew heavier and lower as the day went on. The wind was 
SW., light, and the barometer fell very slowly. The symptoms 
were exactly those that obtain when an ordinary Low passes to 
the north of us and the indications were, rain in the night followed 
by clearing with W. to NW. winds next day. It rained in the 
night hard. 

At 7:30 a. m. of the 22d the barometer had taken a big drop 
wind backed to SE. and rain was still falling and the graph seemed 
to be flattening out. This would indicate that the storm was 
pane to the north and had reached its climax. Suddenly at 

:45 the wind backed to ENE., increased with heavy gusts, the 
barometer began its rapid fall and then there was no doubt what 
we were in for, and from then on was a conventional hurricane. 

The calm center was rather large taking about 40 minutes to 

, the wind backing through NE. to NNW. The wind blew 
no Pe and all the damage was done in the second half and its 
velocity was at least 120m. p.h. Apart from two houses, unoccu- 
pied, destroyed in Hamilton, the damage, while rather large in the 

gate, was for the most part small individually. e roofs 
of probably 40 per cent of the houses were more or less damaged. 
No one was killed and one slightly injured, and there was no dam- 
age to speak of to the small boats in the harbor. The telephone 
was hit hard, but the electric lights were on in Hamilton by 7 
p. m. the 22d, and here across the harbor by the next evening. 


Following is the barometer and wind table, a tis by 
Sergt. W. R. Green, R. A. M. C., the observer at pect. 


Actual 
Hour Inches Hour m. p. h. 


| 29.54 | 7:30- 8:30 a. 28 | SE. 
8:30- 9:30 a. m_... 45 | Changeable between SE. 


9:30-10:30 a. m____ 168 Do. 
10:30-11:30 a. m._..| 47 Do. 
28.58 | 11:30-12:30 p. 228 Do. 
12:30- 1:30 p. m-_-.. 114 | NW. 
29.59 | 1:30- 2:30 p.m.3__) 


1 It blew at the rate of 95 miles per hour from 10 4 
2 It blew at the rate of 8 miles per hour between 11: 
* No record taken after 1:30 p. m. 


At 12 noon the direction of the wind changed to 
Rainfall 4.50 inches. 


E 
& 


The original barograph trace made at Paget, Bermuda, 
and kindly loaned to us by Mr. Potter, shows a finely 
developed deep V form: An uninterrupted and precip- 
itous fall from (uncorrected) 29.75 inches at 7:45 a. m. 
to slightly below 28.75 inches shortly after noon, followed 
by a rise, not quite as rapid as the fall, beginning about 
12:30 p. m. and reachin approximately 29.80 at about 
6:30 p.m. The trace did not reach 30.00 inches until 
7 a. m. the next day. Mr. Potter comments as follows 
upon this barogram: 

“Unfortunately the was a bit sluggish. While it 
registered at 8. a m. the 22d the same as the standard 
barometer at Prospect, it lacked 8 or 10 points of reaching 
the minimum at noon.” 


Ocrossr, 1926 
AN EARLY MORNING TORNADO AT BERMUDA 


B. M. V. 


It is rare indeed for six barographs to be grouped 
within a very few hundred yards of a tornado, two of 
them recording its passage in unmistakable form. This 
ry at Bermuda on December 12, 1925, as reported 
in Marine Observer for December, 1926. The baro- 

aphs were variously located on ships in Ireland Island 

ock Yard, or in the office buildings of the yard. The 
two barographs which, at 5:25 a. m., registered sharp 
drops in pressure were: One in an office on one side of 
the whirl; another on board H. M. S. Ormonde on the 
other side. The one in the office, apparently nearest 
the center, recorded an instantaneous drop of some 6 mb.; 
that on the Ormonde a similar drop of about 4 mb. 
(Reproductions of these in the journal cited.) To quote 
from the account: 


Ormonde’s quartermaster reported that the wind was only 
audible for some 15 seconds before it burst upon the ship, and its 
duration was approximately 30 seconds, which did not enable him 
to get a reading of the anemometer—the ship heeled violently over 
to starboard, brought up against the wires and then heeled over, 
about 15° to port. 

Many buildings were damaged in some way or another, tiles 
ripped off, small sheds capsized, and fences blown down. A whaler 
belonging to Capetown on the chocks at the boat slip was shifted 
12 feet and badly holed. The 10-ton crane abreast Ormonde’s 
bridge was swung right round and a cart close to it turned 
over * * *, 

It was also said that a dock-yard policeman had a stormy 
passage up the jetty and was only saved from a ducking by fetching 
up against a bollard. 

ae breadth of the path of tornado is estimated to be about 300 
yards. 


THE WEATHER FORECAST SERVICE AT THE OBSERV- 
ATORIO DEL SALTO, SANTIAGO, CHILE 


The following excerpts are taken from a bulletin pre- 
pared by the director of the Observatorio del Salto. 


SHORT-RANGE FORECASTING 


* * * The Government maintains throughout the length of 
the country a complete net of meteorolugical stations extending 
from Arica to Punta Arenas * * *, The observations are 
telegraphed to Santiago. Though there is really an excess of 
stations, in our forecasting we use only the observations from the 
mostimportant ones * *, 

The following stations are taken as a basis for the construction of 
our meteorological charts: In Chile: Arica, Iquiqui, Antofagasta, 
Caltal, Coquimbo, Los Andes, Valparaiso, Santi " San Fernando, 
Curico, Talea, Chillan, Concepcion, Traiguen, Temuco, Valdivia, 
and Puerto Montt. We receive also twice a day by radio observa- 
tions from the following remote stations: Coquimbo, Isla Juan 
Fernandez, Punta Tumbes, Isla Mocha, Isla Huafo, Cabo Raper, 
and Punta Arenas. Bolivia: From Bolivia there is a s 
telegraphic transmission of observations made at La Paz and Sucre, 
which are furnished also to the Observatory of San Calixto. 7/ 
Argentine: Mendoza, Cordoba, San Luis, Buenos Aires, Bahia 
Blanca, Patagones de Rio Negro, Chosmalal, Las Lajas, Cipolleti, 
Puerto Madryn, and Bariloche. After all the observations have 
been assembled we construct a meteorological chart for all 
southern South America. including Bolivia, Chile, and Argen- 
tina * * *. In our daily forecasting we use with most satis- 
factory results the methods of Guilbert, which permit us to fo 
the occurrence of the various isobaric 

The forecasts are broadcast throughout the country daily. At 
10 a. m. the morning bulletin is issued, which is broadcast by 
radiophone and published in the afternoon papers. At 4 p. m. 4 
bulletin is wired to the provincial dailies. At 10 p. m. a gene 
bulletin is issued to the press and broadcast from three radiophone 
stations. 


We publish weekly in the press a verification of the daily fore- 


casts. The weather that was forecast and the weather which 
occurred appear in parallel columns. In this way there is 2 righ 

check upon the forecasts. The results obtained are highly satis’ 
factory; during the first half of 1926 the percentage of hits did 20 
as a rule fall below 80, and occasionally exceeded 95. 
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WEEKLY FORECASTS 


El Salto Observatory established in 1925 a weekly forecast 
service, based upon computations of the solar radiation * * *. 
The observatory includes a special solar station equipped with a 
rotating metallic dome, an equatorial Mailhat telescope, a pyr- 
heliometer for measuring solar radiation, astrophysical cameras 
etc. Daily observations are made of the sunspots and facule, of 
which a diagram is prepared, attached to which are the photographic 
evidences; this is sent to the forecast office. Observations of solar 
radiation are sent daily to the wart | ! wire from the 
Montezuma Observatory of the Smithsonian Institution * * *. 

In calculating our weekly forecasts we use Clayton’s method 
based on the relations which exist between solar phenomena and 
solar radiation. In addition, Mr. William Hoxmark, in charge of 
weekly forecasts at the Argentine Meteorological Office wires us 
daily from Buenos Aires his calculations on the variations of 
temperature and rainfall in the region of the Plata River. With 
these data we complete our forecasts. 

The weekly forecast is issued to the press of the whole country 
at 4 p. m. on Saturday and is printed on Sunday and Monday. 
The results obtained have been most satisfactory, especially in the 
forecasting of rainy periods and of temperature changes. The 
percentage of hits varies between 75 and 80. 


CONCLUSION 


In addition to our daily and weekly forecast services the observ- 
atory prepares each month for agricultural interests the general 
indications as to temperature probabilities deduced from the 
periodic variations of solar radiation in the 11, 17, and 28 day 
cycles. These forecasts, which are much less detailed in character 
than the others, will naturally be further perfected in future. 

Moreover, in our work upon “Solar Radiation and Rainfall in 
the Central Zone of Chile, 1850-1925,” we have succeeded in 
establishing a clear relation between the 1l-year period in solar 
activity and rainfall. This will permit us in future to indicate on 
a scientific basis the periods of dry years and wet years. 

All our forecasts are carefully checked, since we carry on simul- 
taneously both verification and scientific investigation. We con- 
struct monthly graphic comparisons of the variations of solar 
radiation and the different meteorological elements over the coun- 
try. The conclusions so far arrived at confirm in a gratifying way 
the results obtained by Clayton and other investigators. 

We hope that this new method of weather forecasting, based on 
short-period variations of solar radiation, marks the initial © a 
of a new —e in the progress of meteorology.—Trans- 
lation by B. M. V. 


METEOROLOGICAL SUMMARY FOR SOUTHERN SOUTH 
AMERICA, SEPTEMBER, 1926 


By Sr. J. B. Navarette, Director 
[Observatorio del Salto, Santiago, Chile} 


mpcar | September the atmospheric circulation over 
the southern region was active, while off the central zone 
an anticyclonic régime was dominant almost continu- 
ously, with highest pressure at the island of Juan Fer- 
nandez. Under these conditions the weather in the 
central zone was dry and cloudy; but, on the contrary, 
there were rather more frequent rains in the southern 


Tegion. 

On the Ist a depression affected the far south, giving 
eavy showers as far north as Concepcion. At Valdivia 
61 mm. fell. On the 2d and 3d the pressure rose, and 
then on the 4th a new depression caused rain up to 
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Valdivia and Cautin. Unsettled weather followed until 
the 6th, relatively low pressure lying off Punta Tumbes 
and causing rain in the central zone, and rain on the 7th 
from Coquimbo to Concepcion. On the 9th another 
depression crossed the southern region, giving showers 
as far north as Llanquihue. Bad weather lasted in the 
south until the 15th. 

During nearly the whole of the second decade the 
dominating influence was the center of high pressure at 
the island of Juan Fernandez, the barometer becomin 
variable toward the south. On the 18th, 23d, an 
26th-30th important depressions crossed the far south, 
causing bad weather and rains there.—Transl. B. M. V. 


METEOROLOGICAL SUMMARY FOR BRAZIL, 1926 


By Francisco Sousa, Acting Director 
(Directoria de Meteorologia, Rio de Janeiro} 


During this month the circulation of the lower atmos- 
pheric strata was rather active, for six anticyclones 
invaded the southern part of the continent, in addition 
to which the continental depressions of higher latitudes 
were very active, principally in the last decade, when 
strong gales occurred in the southern regions and to 
some extent also in the center of the country. 

Rains recorded in the northern zone reached but a 
scant total; this was 15 mm. below normal. In the central 
zone rainfall was still further below normal, the deficiency 
being 35.2 mm. Rainfall in the southern zone was 
irregular, but came to 44.9 mm. above the normal. In 
Rio Grand do Sul the total was very high, reaching an 
average value of 156.4 mm. above normal. By virtue of 
excessive rains which occurred in the basins of the 
Gravatahy, Jacuhy, and Guahyba Rivers, the city of 
Porto Alegre, capital of Rio Grand do Sul, suffered one 
of the most devastating floods in its history, comparable 
“— to the flood of 1873. 

he harvest of cotton in northern Brazil will be small, 
owing to reduction of the cultivated area. The coffee 
plantations are in fine condition, and promise excellent 
yield. The oamareene crop promises a good yield, 
especially in the States of Pernambuco, Rio, Minas 
Geraes, and Sao Paulo; in the States of Santa Catharina 
and Sao Paulo the fields are already being prepared for 
planting. 

The weather at Rio was generally unsettled, with he 
rains which were, however, somewhat heavier in the first 
two decades. The rainfall record shows a small total. 
The temperature was a little high for the time of year, 
the monthly mean being 1.5° C. above normal. The 
nights were less cool than in the preceding month, the 
mean minimum being 2.6 above normal. The absolute 
maximum occurred on the 5th, with 33.3° C. 

On the Ist, 19th, 21st, and 22d gales from southerly 
directions occurred, with maximum velocities varying 
from 16 to 20 m. p. s.— Transl. W. W. R. and B. M. V. 
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RECENT ADDITIONS 


The following have been selected from among the titles 
of books recently received as representing those most 
likely to be useful to Weather Bureau officials in their 
meteorological work and studies: 


Abbot, C. G. 

Distribution of energy over the sun’s disk. Washington. 
1926. 12 p. fig. plate. 24% em. (Smith. misc. coll. 
vol. 78, no. 5.) 

American temperature indicating co. 

American system of temperature indication: caliscope. 
Toledo. n.d. unp. illus. 28 cm. 

Austria. Zentralanstalt fiir Meteorologie und Geodynamik. 

Festschrift . . . zur Feier ihres 75jabrigen Bestandes im Jahre 
1926. Wien. 1926. v, 195 p. gs. plates. 23%¢cm. 
(Herausgegeben von der Akad. der Wissensch. in Wien 
unter Mitwirkung der Zentralanst. fiir Met. und Geodyn.) 

Barcroft, Joseph. 

Respiratory function of the blood. pt. 1. Lessons from high 
altitudes. [2d ed.] Cambridge. 1925. viii, 207 p. illus. 
diagr. tables. 2514 cm. 

Biologische Reichsanstalt fiir Land- und Forstwirtschaft. 
ahresheft 1922-23 des phdnologischen Reichsdienstes. Ber- 
lin. 1924-1926. 222, 224 p. figs. 27% em. (Heft 25, 
Dez. 1924; Heft 27, Apr. 1926.) 

Black, W. R. 

Meteorology and agriculture. 11 p. map. 25cm. (Repr.: 
Journ. Min. agric. vol. 33, no. 4, July, 1926.) 

(Bulgaria.} Ministerstvo na zemledlieto idrzhavnit imoti. 
alezhitf® v Bulgarifa otdlenie na vodit. Sofia. 1924. 
map. 574% by 89% cm. 

Clayton, Henry Helm. 

Solar activity and long-period weather changes. Washing- 
ton. 1926. 62 p. figs. 244% cm. (Smith. misc. coll. 
vol. 78, no. 4.) . 

Deutsche Atlantische Expedition auf dem Forschungs- und Ver- 

messungsschiff “Meteor.” Bericht II. . 209-274. figs. 
lates. 25% cm. (Sonderab.: Zeitschr. lisch. fir Erd- 

unde zu Berlin. Jahrg. 1926, Nr. 5/6.) 

Dobson, G. M. B. 

Uppermost regions of the earth’s atmosphere, being the Halley 
lecture delivered on 5 May, 1926. Oxford. 1926. 22 p. 
plates. 23 cm. 

Egersdérfer, Leonhard. 

Zur Theorie des Korrelations-Koeffizienten. 26 p. figs. 
plate. 33cm. Sonderab.: Deutschen met. Jahrb., Bayern 


1925.) 

Entwistle, F. 
Meteorology in relation to the selection of aerodrome sites. 
[Bruxelles.] 11 p. . 50 cm. (III * Congrés 


internat. de navig. aérienne. [Bruxelles.] no. 413.) 
Eredia, Filippo. 

Cenni sulle condizioni termiche delle diverse regioni italiane 
nei riguardi dell’irrigazione. Roma. 1926. 13 p. fig. 
25% em. (Estr.: Serv. idrog. del min. dei lay. pub. ‘‘Le 
irrig. in Italia” Pub. n. 8 (vol. 1). 

Le precipitazioni acquee nella Somalia Italiana nel 1923 e 
nell’andamento medio annuale. Roma. 1926. 10 Ps 
—— 34 cm. (Estr.: Osserv. met. ed. idromet. 1 

taz. ist. Somalia Ital. da 8. A. R. il Duca degli Abruzzi.) 
Fedorov, E. E. 

Vlifanie solnechnykh na temperaturu i davlenie vozdukha. 
[Influence of sunspots on temperature and pressure of air.] 
46 p. plate. 26% cm. 

Vlifanie vulkanicheskoi pili na prikhodo-raskhod luchistoi 
énergii i temperaturu vozdukha. [Influence of voleanic dust 
on receipt and expense of radiation and on temperature of 
air.}) n.p. n.d. p. 17-38. plate. 28 cm. 

France. Service des forces hydrauliques. a 

Etudes glaciologiques. Paris. 1925. Tome 5. vi, 224 p. 
figs. plates (part fold.). 28 em. (Min. de l’agric. Dir. 
gén. des eaux et foréts. 2° partie. Eaux et génie rural.) 


Gorczfnski, Ladislas. 


Mesures de l’intensité totale et partielle du rayonnement 
solaire effectuées en 1924 en Afrique Francaise du Nord et 
spécialement a l’oasis saharienne de Touggourt. Tunis. 
1925. 59 p. figs. 2444 cm. (Extr.: Annales du serv. 
bot. de Tunisie. Fasc. 1, 1925.) 

Sur le degré du continentalisme de la Tunisie et des oasis 
sahariennes. Tunis. 1925. 8p. plate. 24cm. (Extr.: 
Annales de serv. bot. de Tunisie. Ps 1, 1925.) 
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Gutenberg, B. 
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American life. p. 40-41 & ffg. (May.) 
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Fisher, J.C. The weather element in the control of apple 
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Nunn, Roscoe. Duration of precipitation at Baltimore. 
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Annalen der Hydrographie und maritimen Meteorologie. Beilage. 
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Heft. Berlin. eptember, 1926. 
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Everdingen, E. van. Gibt es stationare glaziale Antizykionen? 
. 18-19. 
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Gentzen, C. Ergebnisse der meteorologischen Beobachtungen 
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50 Jahre 1876 bis 1925. p. 33. 
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7. 
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rologische Beobachtungsreihen sowie Reduktion einer 
Reihe auf-eine oder mehrere andere. p. 42-53. i 

Hellmann, G. Beitrag zur Frage nach der Eintrittszcit des 
tiglichen Maximums der Lufttemperatur auf dem Meere. 


p. 54-56. 
Keppler, W. Die “an am Bodensee bei 
kalten, ablandigen Winden. p. 68-71, 
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Annalen der ponanee und maritimen Meteorologie. Képpen- 
Heft. Berlin. September, 1926—Continued. 

uhlbrodt, E. ie Deutsche Atlantische Expedition auf dem 


Vermessungs- und Forschungschiff ‘‘ Meteor.” p. 57-64. 
Melander, G. Uber Messungen mit Aitkens Staubzahler. 


p. 65-67. 

Perlewitz, Paul. Wladimir Képpen zum 80. Geburtstag. 
p. 1-11. [With list of his writings since 1916.] 

Schmauss, A. Die Hiaufigkeit bestimmter Luftdruckwerte 
an bestimmten Tagen. p. 72-74. 

Seilkopf, Heinrich. Meteorologische Flugerfahrungen im 
nordwestlichen Deutschland. p. 75-84. 

Shaw, Napier. Centres of action in theatmosphere. _ p. 85-88. 

Wallén, Axel. Zwélf Jahre langfristiger Prognosen von 


Niederschlag und Wasserstand. p. 89-92. 
Wegener, Alfred. Die prognostische Bedeutung der Luft- 


spiegelung nach oben. p. 93-95. 
Wegener, Kurt. Klima- und Kulturzonen. 96-98, 
Weickmann, L. Luftdruckwellen iiber der Nordhemisphire. 
p. 99-104 


Weinberg, Boris. Physikalische Betrachtungen iiber Ent- 
stehung und Schicksal einzelner Elemente der Hydro- 


meteore. p. 105-109. 

Annales de raphie. Paris. 35 année. 16 septembre 1925. 
ules. L’irrégularité des pluies tropicales. p. 
45 f 


Gaussen, H. Les avalanches. Etude de A. Allix. p. 451- 
453. {Summary of several works by A. Allix.] 
Association of American geographers. Annals. Albany, N. Y. 
v. 15. December, 1925. 
Brooks, H. The future of Alaska. p. 163-179. 
{Includes sketch of climate, with charts.] 
Astronomie. Paris. 40.an. Aott 1926. 
Flammarion, G. C. Un formidable orage de gréle au joli mois 


de mai. p. 360-362. 
Aviation. New York. v. 21. October 25, 1926. 
The fliers’ aspects of aerography. 


Alexander. 

p. 702. 

Beitrage zur Geophysik. Leipzig. 16. Band, 1. Heft. 1926. 
gstrém, Anders. Energiezufuhr und Temperatur auf ver- 
schiedenen Breitengraden. p. 1-13. 

Gockel, Albert. Uber die Ursachen der Schwankungen des 
luftelektrischen Potentialgefilles. p. 26-37. 

Sandstrém, J. W. Uber eine eigentiimliche Zweideutigkeit 
beim meteorologischen Einfluss des Go! es. p. 67-70. 

Ciel et terre. Bruxelles. 42 année. 1926. 

Bjerknes, J. Application des observations de montagne A la 
diagnose météorologique et 4 la prévision du temps. p. 25-32. 
(Fevrier); p. 49-55. (Mars); p. 73-92. (Avril—mai-juin.) 

meteorologisches Jahrbuch. Miinchen. Jahrgang 47. 

Aufsess, Otto Frhr. v. u. z. Kosmische Einfliisse auf die Luft- 
druckverteilung iber Europa. II. Teil. p. H 1-H 5. 

Egersdérfer, Leonhard. Zur Theorie des Korrelations-Koeffi- 
zienten. ys E 1-E 26. 

Kélzer & edler, A. Meteorologische und aerodynamische 
oe im Gebiet des Kochel- und Walchensees. p. G 

Schmauss, A. Korrelationsstudien III. p. C 1-C 4. 

Schmauss, A. Scheitelwerte des Luftdruckes. p. F 1-F 12. 

Ecology. Brooklyn. v.7. October, 1926. 

Livingston, Burton E., & Ohga, Ichiro. The summer march 
of soil moisture conditions as determined by porous porce- 
lain soil points. p. 427-439. 

Egatea. Porto Alegre. v.11. Julho e agosto, 1926. 

Coussirat de Araujo, L{uis]. Ondas de calor ou periodos de 
temperatura anormalmente alta. p. 267-272. 

Engineering news-record. v.97. 1926. 

Schmitt, F. E. Hurricane destruction in southern Florida. 
p. 554; 556-557. (Sept. 30.) 

New light on wind action. p. 567. (Oct. 7.) [A propos of 
Florida hurricanes.] 

Schmitt, F.E. The Florida hurricane and some of its effects— 
Report on a brief engineering reconnaissance. p. 586-592. 


(Oct. 7); p. 624-627. (Oct. 14.) 

Solomon, G. R. pameee and reconstruction at Fort Lauder- 
dale. p. 627-628. (Oct. 14.) 

Beerbower, George M. Hurricane effects on buildings at 
Hollywood, Fla. p. 752. (Nov. 4.) 

— — record taken at Miami Beach, Fla. p. 747. 

ov. 4. 

McConnel, I. W., & Hammond, A. J. Tropical hurricane on 

Oct. 20 hits western Cuba. p. 753-755. (Novy. 4.) 


More effective wind study. p. 731. (Nov. 4.) 
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Hemel en Den Haag. 24 jaargang. 1926. 
Hartman, Ch. M. A. De hagelfrequentie in Nederland in de 
verschillende jaargetijden. p. 241-248. (Augustus.) 
Pinkhof, M. De halo van 23 Dec. 1925 en de theorie der 
samengestelde halo’s. p. 278-283. (September.) 
Hydrographic review. Monaco. v. 3. July, 1926: 
Niblack, A. P. Summary of data on uniformity in storm 
warning signals. p. 103-119. 
Idéjérés. Budapest. v. 30. Jtlius-augusztus 1926. 
Réna, S. trachtungen zur kiinstlichen Regenerzeugung. 
p. 124-126. [Abstract.] 
Meteorologische Zeitschrift. Braunschweig. Band 43. 1926. 
Dorno, C. Protokoll der Verhandlungen der internationalen 
Strahlungskommission in Davos vom 31. August bis 2. 
September 1925. _p. 258-271. (Juli.) 
Goldschmidt, H. r ein neues lichtelektrisches Photo- 
meter. p. 241-246. (Juli.) 
Khanewsky, W. Die Verteilung der Feuchtigkeit in der 
Atmosphare. p. 253-256. (Juli.) 
Koschmieder, Harald. Beitrige zur meterorologischen Aero- 
dynamik. p. 246-253. (Juli.) 
Steiner, L. uck- und Temperaturinderungen in der 
Atmosphare. p. 271-276. (Juli.) 
Groissmayr, F. Der Ausgleich winterlicher Temperatura- 
nomalien auf der Nordhemisphire. p. 303-307. (August.) 
Henz, H. Zur taglichen Periode der Windgeschwindigkeit in 
Berlin. p. 281-288. (August.) 
Jardetzky, Wenceslas. Uber die leuchtenden Wolken. p. 
310-312. (August.) 
Langbeck, K. Eine Karte der Gewitterzugverteilung. p. 
302-303. (August.) 
Leiss, Carl. Verbesserter Theodolit fiir die Verfolgung von 
Pilotballonen. p. 299-300. (August.) 
Milch, W. Zur Theorie der Glorie. p. 295-296. (August.) 
Reger, J. Uber das Verhalten der relativen Feuchtigkeit auf 
dem freien Ozean. p. 296-299. (August.) 
ovsky, Fr. Zur Frage der Niederschlagsverhiltnisse in der 
Niederung des Thaya-Schwarzabeckens. p. 308-309. (Au- 


gust.) 

Schmidt, Wilhelm. Wovon hangt die Lange einer Dampffahne 
ab? p. 292-294. (August.) 

Tichanowsky, J. J. Resultate der Messungen der Himmels- 
polarisation in verschiedenen Spektrumabschnitten. p. 
288-292. (August.) 

Dorno, C. Ausstattung und Arbeitsmethoden eines modernen 
Strahlungsobservatoriums. p. 339-348. (September.) 

Exner, F. M., & Siiring, R. errn Professor Dr. Wladimir 
Képpen zum achtzigsten Geburtstag am 25. September 1926. 
p. 321. (September.) 

Fischer, Karl. Noch einmal zur Frage nach der Herkunft der 
Niederschlage. p. 335-339. (September.) 

Grosse, W. Einfluss von Temperatur und Niederschlag auf 
die Vegetation. p. 352-355. (September.) 

or G. Luftruheals Klimafaktor. p. 348-350. (Sep- 

mber. 

Hergesell, H. Die Entwicklung der Aerologie. p. 322-329. 
(September.) 

Knoch, K. Die Regenbéen im Passatgebiet und der Luftdruck- 
gang. p. 350-351. (September.) 

Knoch, K. Zum Klima des Innern von Angola. p. 351-352. 
(September.) 

Sassenfeld, Max. Hochwasser im Stromgebiet des Rheins im 
Dezember und Januar 1925/26. p. 355-356. (September.) 

Schmidt, Ad. Zur Kritik des Korrelationsfaktors. p. 329 
334. (September.) 

magazine. Washington, D. C. v. 50. Oc- 

Abbot, C. G. Hunting an observatory. A successful search 
for a dry mountain on which to establish the National 
geographic society’s solar radiation station. p. 503-518. 

Nature. London. v. 118. 1926. 

Bonacina, L. C. W. Seasonal sunshine in Great Britain. 


p. 194. (August 7. 
Dorsey, N. Ernest. Lightning. Pp. 190-191. (August 7.) 
Lindemann, F. A. Meteors and the constitution of the upper 

air. p. 195-198. (August 7.) : 

Whipple, F. J. W. Audibility of explosions and the consti- 

a of the upper atmosphere. p. 309-313. (August 

i Ramanathan, K. R. Intensity and polarisation of syklight 
at sunrise and sunset. p- 337-338. (September 4.) 

i McLennan, J. C., Ireton, H. J. C., & Thompson, K. On the 

j phosphorescence of nitrogen. p. 408-409. (September 18.) 

W.,C.$, Antarctic weather. p. 488-490. (October 2.) 
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- Kolhérster, W., & Salis; G. von. Variation of penetrating 
radiation on the Jungfrau. p. 518. (October 9.) 

tae row E. V. The tropical cyclone. p. 524-526. (Oc- 

er 9. 

Cornish, Vaughan. The relation between velocity of wind 
and wave. p. 665-666. (November 6.) 

The magnetic storm and aurora of October 14-15, and asso- 
ciated solar activity. p. 679-680. (November 6.) 

Nature. Paris. 654. année. 1926. 

Maurain, Ch. Les propriétés magnétiques et électriques 
terrestres et la faculté d’orientation du pigeon voyageur. 
p. 44-45. (17 juillet.) ‘ 

gy VIsle, G. La lumiére zodiacale. p. 79-80. (31 
juillet. 

Mascart, Jean. La valeur des témoignages dans la variation 
des climats. p. 77-78. (31 juillet.) 

Welsch, Jules. La paléométéorologie et les modifications du 
climat depuis l’époque quaternaire dans le nord-ouest de 
l’ancien continent. p. 1438-144. (28 aott.) 

Touchet, Em. Le soleil et les aurores polaires. p. 178-183. 
p. 195-203. (25 septembre); p. 222-224. 

octobre. 

Welsch, Jules. La neige sur les dunes de sable du Sahara. 
p. 177-178. (18 septembre.) 

Mercier, Arm. Le temps influence-t-il la migration des 
oiseaux? p. 266-269. (23 octobre.) 

Nature magazine. D.C. »v. 8 1926. 

Talman, Charles Fitz ugh. e lore of the rainbow. p. 
144-147. (Sept.) 

Talman, Charles a Ground-hog, pimpernel & com- 
pany. p. 281-284. (Nov.) 

Naturforschende Gesellschaft in Ztirich. Vierteljahrsschrift. Ztirich. 
70. Jahrgang. 3. & 4. 1926. 

Quervain, A[lfred] de. er Stand der meteorologischen und 
astronomischen Einrichtungen in der Forschungsstation 
Jungfraujoch in Herbst 1925. p. 288-301. 

Naturwissenschafien. Berlin. 14. Jahrgang. 1926. 
Ficker, H. von. Klima und Klimawirkung in Turkestan. 
p. 602. (18. Juni.) [Abstract.] 

Kihl, [Wilhelm]. Aufgaben und. Hilfsmittel der atmosphia- 
rischen Akustik. Pp. 601-602. (18. Juni.) [Abstract. 

Wussow, [Gustav]. Die Haufigkeit zu nasser und zu trockener 
Sommermonate in Ostpreussen und die Bedeutung von 
Beregnungsanlagen fiir die Landwirtschaft. p. 601. (18. 
Juni.) [Abstract.] 

Ménch. eteorologie und Nachrichtentechnik unter Bericht- 
Catan der Bildiibertragung. p. 694. (16. Juli.) [Ab- 
stract. 

Kohlhorster, Werner, & Salis, Gubert v. Die tagliche Periode 
der Hohenstrahlung. P- 936. (8. Oktober.) 

gg viden eofysiske publikasjoner. Oslo. v. 4, 
no.2. 1926. 

Helland-Hansen, Bjgrn, & Nansen, Fridtjof. The eastern 
North Atlantic. 

Observatoire de Lyon. Bulletin. Lyon. t. 8. Juillet 1926. 

Dufay, Jean. L’ozone dans l’atmosphére. p. 103-121. 

4. 2. 24. 

_Heyssler, J. J. Sur la question de la triple image dans le 
phénoméne du mirage. p. 111. [Abstract.] : 

Kalitine, N. N. Quelques resultats des observations sur la 
olarisation et la transparence de |’atmosphére. p. 51. 
Abstract.] 

Obolensky, W. N. Der elektrische Zustand der_unteren 
Schichten der Atmosphare in klaren Tagen, nach Beobach- 
tungen im Meteorologischen Observatorium in Pawlowsk. 
p. 74-75. [Abstract.] 

Rubenstein, Eugenie. Die Differenz der mittleren Monats- 
temperaturen zweier benachbarten Stationen, als eine 
meteorologische Konstante. p. 102. [Abstract.] 

Troitsky, S. Quelques données sur la question du developpe- 
ment et de la pro tion verticale des ondes aériennes. 
p. 111. [Abstract. 

Pelermanns Mitteilungen. Gotha. 72. Jahrgang. 1926. 

Hirth, Paul. Die Isonotiden. p. 145-149. (7/8. Heft.) 

Passarge, Siegfried. Morphologie der Klimazonen 
nae der Landschaftsgirtel? p. 173-175. (7/8. 

eft. 

Mecking, Ludwig. Das Klima von Kerguelen. p. 220-222. 

_ (9/10. Heft.) 

Physical review. Minneapolis. v.28. S , 1926. 

Breit, G., & Tuve, M. A. A test of the existence of the con- 

ducting layer. p. 554-575. 
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Physikalische Zeitschrift.- Leipzig. 27. Jahrgang. 1926. 
Schmidt, Wilhelm. Die Grdsse des luftelektrischen Konvek- 
tionsstromes. (No. 14.) 
Béhounek, F. nige Bemerkungen zum Ursprung der 
No Strahlung der Atmosphire. p. 536-539. 
o. 16. 
Benndorf, H. Zur Raumladungsmessung in der freien 
Atmosphiare. p. 576-578. (No. 17.) 
Popular astronomy. orthfield, Minn. v. 34. November, 1926. 
Abbot, C. G. The variation of the sun and its consequences. 
p. 547-548. [Abstract.] 
Humphreys, W. J. Shadow bands. p. 566-570. 
Reale accademia dei Lincei. Atti. Roma. Rendiconti. v. (6)4, 
fase. 3-4. 1926. 
Ronchi, Vasco. Ancore sulle ‘‘ombre volanti.’”’ p. 131-132. 
we astronomical society of Canada. Journal. Toronto. v. 20. 
uly—August, 1926. 
Patterson, J. The importance of water vapour in the atmos- 
phere. p. 201-209. 
Royal meteorological society. Memoirs. London. v. 1. 
Richardson, Lewis F., & Proctor, Denis. Diffusion over 
distances ranging from 3 km. to 86 km. (No. l. 
Richardson, Lewis F., & Munday, Russell E. e single 
layer problem in the atmosphere and the height-integral of 
pressure. (No. 2. 
Pramanik, S. K. e six-hourly variations of atmospheric 
pressure and temperature. (No. 3.) 
society. Quarterly journal. London., v. 52. 
Bartels, J. On the determination of minute periodic varia- 
tions. p. 173-176. (April.) 
Cave, C. r P. The activities of the Royal meteorological 
society. p. 127-130. (April.) 
Cornish, Vaughan. Observations of wind, wave and swell on 
the North Atlantic ocean. p. 145-160. (April.) 
, Garbett, L. G. Admiral Sir Francis Beaufort and the Beau- 
fort scales of wind and weather. p. 161-172. (April.) 
Gorczynski, Ladislas. Light filter measurements made by 
the Polish solar radiation expedition to Siam in 1923; and 
at Touggourt in the Sahara Desert 1924. p. 210-218. 
(April.) [Abstract.] 
Somervell, T. H., & Whipple, F. J. W. The meteorological 
results of the Mount Everest expedition. p. 131-143. 


(April.) 

Watson] W[att],R.A. Abstracts of papers on the meteorologi- 
eal relations of atmospherics. p. 199-209. (April.) 

Brooks, C. E. P. The meteorological conditions during the 
glaciation of the present tropics, being some remarks on 
the climatological basis of Wegener’s theory of continental 
drift. p. 251-262. (July.) 

Brooks, C. E. P. The variations of pressure from month to 
month in the region of the British Isles. p. 263-276. 


(July.) 

Cave, C. Pi . Weather notes in Swift’s Journal to Stella. 
p. 334-342. (July.) 

Chapman, S. Ionization in the upper atmosphere. p. 225- 
236. (July.) 


Clark, J. Edmund, Margary, Ivan D., & Marshall, Richard. 
Report on the phenological observations in the British 
1924, to November, 1925. p. 277- 

uly. 
Glasspoole, John. The driest and wettest years at individ- 


y. 

Whipple, F. J. W. A note on Dr. Jeffrey’s theory of atmos- 
pheric circulation. p. 332-333. (July.) 
. New York. v.64. 1926. 

Rain and snow as fertilizers. en p. x. (Sept. 3.) 

Hobbs, William H. The first Greenland expedition of the 
University of Michigan. p. 348-349. (Oct.8.) [Deals 
chiefly with meteorological investigations.] 

Science news-letter. Washington, D.C. v.10. October 2, 1926. 

Talman, C. Fitzhugh. Fighting forest fires with weather sci- 
ence. p. 5-6. 

Scientific American. New York. v.82. 1926. 
alker, J. Bernard. What lowered the Great Lakes. Jupiter 
Pluvius, not Chicago, mainly responsible for low lake levels. 
198-199. (September.) 

Talman,.C. F. The direful scourge called “hail.” p. 249. 
(October.) 

Pletcher, Dorothy E. Can we rid city air of dust? p. 346- 
347. (November.) 

Marvelous crystal structures from cloudland. p. 411. [Col- 
lection of photographs by W. A. Bentley, with brief text.] 


. ual stations in the British Isles, 1868 to 1924. p, 237—250. a 
er 
he 
3.) 
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Scientific monthly. New York. v. 28. October, 1926. 
Dexter, Edwin G. The influence of the weather on human 
conduct. p. 322-330. 
Sociedad astronémica de Espafia y América. Revista. Barcelona. 
Ano 16. Julio-agosio, 1926. 
M. Hernandez. Las lluvias y el arbolado. 
p. 85-87. = 


ologica italiana. Bollettino bimensuale. Torino. ov. 


(Aprile-giugno.) 

Raja, Maria. La pioggia caduta a Napoli dal 1865 al 1909. 
p. 28-34. (Aprile—giugno.) 

La riunione della ‘‘Commissione internazzionale per lo studio 
deil’alta atmosfera”’ a Londra nell’ Aprile 1925 ed il “tifi- 
gramma’”’ di Sir Napier Shaw. p. 21-25. (Aprile-giugno.) 

Crestani, Giuseppe. Vortici aerei (trombe e milinelli). p. 


48-54. (Luglio-settembre.) . 
Pacini, D. Radiazione penetrante. p. 45-47. (Luglio 
settembre.) 
Technique atronautique. Paris. 17 année. 1926. 
Wehrlé, Ph. Influence des conditions météorologiques sur la 


mesure de l’altitude d’un avion. p. 226-232. 
p. 282-287. (15 septembre.) 


Tomei magnetism & atmospheric electricity. Baltimore. 

1926. 

Gockel, A. Ueber die Ursache der Schwankungen des 
Luftelektrischen Potentialgefaelles p. 81-87. (June.). 

Peters, W. J., & Ennis, C. C. The 27-day recurrency in 
earth currents. p. 57-70. (June.) 

Thomson, Andrew. Preliminary comparison of atmospheric- 
electric potential at sea with that under closely similar 
insular conditions at Apia, western Samoa. p. 113-120. 
(September.) 

Tycos-Rochester. Rochester, N.Y. v.16. October, 1926. 
Hallenbeck, Cleve. Sensible temperatures. p. 148-151; 152. 
Historic dark days. p. 153-154. 
The great storm of March 11-14, 1888. p. 

1 3 


15 aoit.) 
v. 31. 
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Rochester, N. Y. v.16. October, 1926—Con. 
Strange, H. G. L. The barometer and thermometer as a 


p. 128-131; 132. 
Way, E. E. The Tycos museum. p. 155-156. [Describes a 
collection of thermometers.] 
R. Unusual use for weather records. p. 139; 
U. S. Hydrographic office. Pilot chart of the Central American 
waters. Washington, D.C. September, 1926. 
Some uses of weather maps for ships at sea. 
Washington academy of sciences. Journal. Baltimore, Md. 
August 19, 1926. 
Austin, L. W. Long-distance radio receiving measurements 
and atmospheric disturbances at the Bureau of Standards 
in 1925. p. 398-408. 
Wetter. Berlin. 48. Jahrgang. 1926. 
Voigts, Heinrich. Untersuchungen zur Klimakunde Libecks. 
p. 180-185. (August.) 
Zistler, P. Ubertragung von Wetterkarten im Funkbild. 
p. 188-191. 
Hofmann, O. ie taiglichen Regenmengen im April, Mai, 
und September, 1925, im Sauerlande. Eine Studie zur 
Untersuchung des orographischen Einflusses auf die Nieder- 
schlige. p. 169-178. (August); p. 193-202. (September.) 
Diesner, P. Monate mit wesentlich gleichartiger Witterung 
im gréssten Teile Europas. p. 212-214. (September.) 
Gilcher. Zweckmissige Organisation eines Wirtschafts-Wet- 
terdienstes. p. 214-216. (September.) 
Peppiet, W. Langjaihrige Mittelwerte der Temperatur der 
uft und des Wassers am Bodensee in den friihen Morgen- 
_ _stunden. p. 205-207. (September.) 
<a fiir Instrumentenkunde. Berlin. 46.Jahrgang. August 
Holborn, L., & Otto, J. Uber die Alterung von Thermome- 
terglisern. p. 415-424. 


Schmidt, Wilhelm. Ein neues Verfahren zur Messung der 
Bodentemperatur. p. 431-433. 


v. 16. 


SOLAR OBSERVATIONS 


SOLAR AND SKY RADIATION MEASUREMENTS DURING 
OCTOBER, 1926 


By Hersert H. Krmsatt, Solar Radiation Investigations 


For a description of instruments and e ures and an 
account of the method of obtaining aed reducing the 
measurements, the reader is referred to the Review for 
January, 1924, 52:42, January, 1925, 53:29, and July, 
1925, 53:318. 

From Table 1 it is seen that solar radiation intensities 
averaged close to the October normal at Lincoln, Nebr., 
above the normal at Madison, Wis., and at Washington, 
D. C., below normal in the morning and above in the 
afternoon. City smoke is no doubt at least partly respon- 
sible for the decrease of solar radiation intensities at 
Washington during the morning hours. 

Table 2 shows a deficiency in the amount of radiation 
received on a horizontal surface from the sun and sky at 
all three stations for which normals have been determined. 

At Washington skylight polarization measurements 
made on three days give a mean of 57 per cent, with a 
maximum of 60 per cent on the 9th. At Madison, 
measurements obtained on four days give a mean of 67 

er cent, with a maximum of 70 per cent on the 26th. 

he Washington values are below the corresponding 
averages for October. Those for Madison are close to 
October averages for that station. 


TaB_Le 1.—Solar radiation intensities during October, 1926 
[Gram-calories per minute per square centimeter of normal surface} 


Washington, D. C. 
Sun’s zenith distance 

p.m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 66.0° | 70.7° | 75.7° | 78.7° | Noon 
Date Air mass Local 
mean 

time A.M. P.M. time 

e. | 50 | 40 | 30 | 20 |110| 20 3.0 | 40 | 50 | ©. 

mm.\ cal. | cal. | cal. | cal. | eal. eal. | cal. cal. | cal. | mm. 

Oct. 3. 15. 65) 15. 65 
4 17.37 0.70) 0.85 0.95) 0.76). 18, 59 
5 17.37 0.80) 1.63 16.79 
_ 5. 79|...... 0.82) 0.98) 1.17 --| 5.66 
6.02: 0.64} 0.74) 0.93) 1.10 5.79 
7.57| 0.82} 0.92) 1.06} 1.25) 1.54) 1.27) 1.08 88) 0.79| 4.75 
10.69} 0.60} 0.81) 9.14 
15. 9.14 0.53| 0.67 7.29 
19 7. 29) 1/26) 49) 1526! 1.06) 0.89] 0.81) 6.02 
5. 0.71) 0.84] 1.05) 1.34) 1.03 
26... 2.74 1.22). Ht 
4.57| 0.51} 0.67; 0.80} 1.02 
28.........| 4.95} 0.60] 0.73) 0. 1.97| 1.42| 1.15) 0.92) 0.78) 0.64 4 
Means. 0.65} 0.74, 0.86) 1.10) 1 1.13, 0.96) 0.85) 0.75)..---- 
partures.... —0. 12|—0, 10 —0. 08|—0. 01|—0, 05|+-0. 02 +0. 03/40. 05|+0. 05)..---- 
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Tape 2:—Solar and shy radiation received. on a horizontal surface 


Madison, Wis. {Gram-calories per square centimeter of horizontal surface] 
Sun’s zenith distance Average daily radiation 
a.m.| 78.7° | 75.7° | 70:7 | 60.6°| 0.0 | 60.0° | 75.7°| 78.72|Noon Week beginning— 
Wash- | Madi- |; Chi- | New |) Wash- | Madi- | 
ington | son cago | York || ington | son 
Date Air mass Local 
75th mean 
A.M. P.M time ama | | | 6-33} —78 
e. | 50 | 40 | 30 | 20 20| 30 | 40] 50] 
Deficiency since first of year on Oct. 28 _.........-.---------- —4, 858 |—1,302 | —-2,492 
mm. | cal, | cal cal, cal. | cal. | mm. 
4.5 4. 95 
5.36 
2. 87 
4.37 
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WEATHER OF NORTH AMERICA AND ADJACENT OCEANS 


NORTH ATLANTIC OCEAN 
By F. A. Youne 


October was an exceptionally stormy month and the 
number of days with gales‘-was considerably above the 
normal over the greater part of the ocean. Several 
tropical disturbances occurred during the month, three 
of which were of slight intensity, but the storm that 
created such havoc in Cuba on the 20th was one of the 
most severe on record. In addition to the notes herein 
regarding these disturbances other particulars appear 
elsewhere in the Review. 

The number of days with fog was apparently below 
the normal over the entire ocean. As usual, the greatest 
amount occurred over the Grand Banks, where it was 
reported on 8 days; it occurred on from 3 to 7 days over 
the middle section of the steamer lanes, from 3 to 4 days 
off the American coast, and from 1 to 5 off the coast of 
northern Europe. 


TaBLE 1.—Averages, departures, and extremes of atmospheric pres- 
sures at sea level, 8 a. m. (75th meridian), North Ailantic Ocean, 
October, 1926 


Stations aivscuse | tarot | Highest | Date | Lowest | Date 
Inches Inch Inches Inches 
Julianehaab, Greenland___| 2 29. 76 (8) 30.16 | 416th. 29. 10 | Ist. 
St. Johns, Newfoundland_| 29.86] —0.06 30. 14 25th. 29. 02 | 19th. 
Nantucket_........... 29. 95 —0.07 30. 40 ist. 29.38 | 26th. 
Hatteras. 30.02} —0.01 30. 30 2d. 29.58 | 25th. 
Key West 29.94} 30. 12 28th. 29.70 | 20th. 
New Orleans........-...-| 30.01 0.00 30. 20 27th. 29.74 | 24th, 
Swan Island 29.78} —0.13 29. 93 29th. 29.56 | 19th. 
ks Island: 29.96 | +0.01 30.06} 429th. 29.80 | 15th. ¢ 
30.06} +0.04 30. 30 3ist. 29. 54 | 22d. 
orta, Azores............| 30.07] 0.05 30. 34 4 8th. 29. 60 | 20th. ¢ 
Lerwick, Shetland Islands} 29.79 0.00! 30.52 4th.| 28.83 | 9th. 
[ilencia, Ireland 29.93 | +0.02 30. 55 4th. 29.47 | 22d. 
ndon 29. 91 0.00 30. 55 4th. 29.31 | 29th. 
‘From normals shown on H. O. Pilot: Chart, based on observations at mean noon, 
or 7 a. m., 75th meridian. 


ean of 24 observations; seven da: 
d on other dates. 


On the 1st and 2d high pressure prevailed generall 


along the American coast, and from the Ist until the 5t. 


over the British Isles. On the 2d a Low, central near 44° 
N., 39° W., was accompanied by moderate northerly 
gales in the westerly quadrants. 

On the 3d an area of low pressure covered Newfound- 


land, and vessels between St. Johns and the 40th parallel 


reported moderate southwesterly gales. . 

On the 3d and 4th the cable steamer Henry Holmes 
encountered winds of gale force in the vicinity of St. 
Lucia, as shown in table. 

On the 4th the Newfoundland Low of the 3d was cen- 
tral near 50° N., 40° W., and stormy weather still pre- 
vailed over a limited area between the 40th and 50th 
parallels and 40th and 55th meridians. 

On the 5th and 6th comparatively high pressure and 
moderate winds were the rule over the ocean, except that 
on the latter date Belle Isle was near the center of a 
depression that remained in that vicinity until the 13th, 
alt — it was surrounded for the most part by moderate 
winds. 

On the 8th a Low was central near 57° N., 12° W.., that 
afterwards developed into a very severe disturbance, as it 
moved eastward. On the 9th the storm area extended 
from the 45th to 60th parallels, and from the 5th meridian, 
east, to the 20th, west, and the land stations on the 
British Isles reported winds: of force 6 to 9, with baro- 
metric readings as low as 28.82 inches. This disturbance 
moved rapidly eastward and on the 10th was in the 
vicinity of the North Sea, where strong northwesterly 
gales prevailed throughout the 12th. 

On the 12th a well-developed Low was central near 
55° N., 32° W., with strong westerly gales in the southerly 
quadrants. On the same day there was also a secondary 
Low of comparatively slight intensity off the west coast 
of Ireland. By the 13th these two Lows had evidentl 
combined and were now over the North Sea. On the 13 


Oct. 

Means......... (0.90)| 1.04! 1.23/(1. 45)|(1. 30)|(1. 

0.83, 0.951 1.08] 1,24 1.02] 0.84] 0.68 

6.02} 0.67) 0.88) 1.14) 1.29) 1.46) 

13.--------| 5, 1.44) 1.25! 1.00) 0. 0.83 

20...------|. 1.09} 1.22] 1.36] 1.63] 1.39] 1.20) 1.04) 0.95 
4.87] 1.00) 1.98] 2.98) 1.90) 
| 0.86 1.14) 1.29] 1.46, 1.26) 1.10) 0.94) 0. 
t +0. 02|-+0. 00|—0. 04|+0. 00'+-0. 01/0. 02|—-0. 04| 
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there was also a disturbance near 45° N., 45° W., that 
moved steadily eastward, its center on the 14th being 
near 47° N., 32° W. Judging from reports received, this 
Low suddenly curved southward and then recurved 
toward the northeast, as on the 15th it was central near 
40° N., 35° W., and on the 16th near 48° N., 21° W. It 
moved but little during the next 4 days and gradually 
filled in. 

From the 13th to 15th gale reports were received from 
vessels in widely scattered parts of the ocean, while on 
the 16th and 17th the stormy conditions were confined 
~ a limited area over the eastern section of the steamer 

nes. 

On the morning of the 18th the tropical disturbance 
previously referred to was in the vicinity of Swan Island. 
On the same day there were also areas of low pressure 
off the coast of Newfoundland and over the eastern 
section of the steamer lanes, both Lows being accom- 
panied by moderate to strong gales. On the 18th there 
was also a shallow depression central near 35° N., 52° W.., 
that was surrounded by moderate winds. 

On the 19th the tropical disturbance was in the vicinity 
of the Isle of Pines, while the two northern Lows of the 
18th had changed but little in position and intensity. 
The shallow depression moved rapidly eastward, increas- 
ing in intensity, and on the 19th was central near 32° 
N., 37° W., with strong southerly gales in the easterly 
quadrants. 

On the 20th, as shown on Chart VIII, the tropical 
disturbance was over the Florida Straits, with moderate 
weather the rule over the remainder of the ocean, although 
a well-defined Low was central near the Azores. 


Ocroser, 1926 


Charts IX to XIII cover the period from the 21st to 
25th, inclusive, and give an idea of the track of the 
tropical hurricane of that period. On the 25th this storm 
was central near 38° N., 43° W., while both the American 
and European coasts were being swept by severe pales. 

By the 26th the tropical storm had practically filled in, 
although gales were reported near 33° N., 47° W., as 
shown by storm reports. On the 26th there were also 
Lows over the province of Quebec, in the mid-eastern 
section of the steamer lanes, and over the North Sea, 
with moderate to strong gales near the respective centers. 
By the 27th, the tow over the steamer lanes had moved 
eastward and was now central near 50° N., 17° W., with 
heavy weather prevailing between the 5th and 30th 
meridians. 

On the 27th there was a depression near 37° N., 67° W., 
that afterwards developed in intensity, although of 
limited extent. On the 28th the center of the northern 
Low was near the English Channel, while the storm area 
extended from the 40th to 55th parallels and 10th to 
30th meridians. During the next 48 hours this dis- 
turbance moved but little and gradually filled in. On 
the 30th Belle Isle was near the center of a Low, and on 
the same day there was also an area of low pressure off 
the coast of southern Europe. 

On the morning of the 31st southwesterly winds of 
force 3 to 5 were reported along the American coast 
between Hatteras and the Virginia Capes that after- 
wards increased to moderate gale force. On the 31st 
there was a severe disturbance near 55° N., 27° W., and 
moderate to strong gales swept the steamer lanes between 
the 15th and 30th meridians. 


OCEAN GALES AND STORMS, OCTOBER, 1926 


Vv Position at time of Diree- | Direction | Direc- 
oyage lowest barometer Time of Low- | tion of | and force | tion of Shifts of wind 
Vessel Gale oes Gale | est | wind | ofwind | wind | forceof sar than el 
Lati began | barometer | wie, | oflowest | ‘gale, | direction |JoWest barometer 
e 0 wi 
From— tude — began meter | ended 
NORTH ATLANTIC 
OCEAN 
Tuscaloosa City, Am. | Port Said....| Boston......-| 40 06 N.| 43 00 W.| Oct.2.-| 2a., Oct. 4..| 29.65 | NW...| NNW., 10. 
Henry Holmes, Br. 8.S-..| St. Thomas.-| St. Vineent_- Off St}. Lucia 29.80 | Var....| SE., 6...-- —., 8...--- ESE.-SE 
Lord Antrim, Br. 8. 8_..| Sydney, N.8-| Belfast_...--- 55 02.N.| 18 24 W.| 9 p., 8----- 29.38 | W__.__- WNW.,7.| NW__.| NW., W.- 
Brush, Am. 8. Galveston._..| Rotterdam...| 36 00 N.| 70 38 W.| 4p. 29.90 | NNW NNW.,7.| NW.-.| NNW.,8.- 
Stockholm, Swed. S_.| New York.--| Gothenburg..| 58 22N.| 9 35 W.| 28.93 | NNW..| NE., 6....| W_._..- NE., 10...| NW.-N.-NE 
Am. 8....| Hamburg--..| Pensacola....| 53 32 N. § 28.77 | SW..-.| WSW.,—-| SW....| NW.,10_..| W.-WSW. 
Breedijk, Du. 8. Rotterdam_.-| Montreal__-_| 53 00 N.{ 29 35 W.| 11__-..- lip., 11....] 12.....- 29.36 | WSW_.| WSW., 5..| NNW-.| W., 10_--- 
West Hika, Am. S. Mobile...._-- Bremen.....- 4837 N.| 22 41 W.| Noon, 14_-| 19_....- 29.53 | NE.._.| BSE. NE.-E.-ESE 
Nieuw Amsterdam, Du. | New York...| Rotterdam__.| 48 40 N.| 25 34 W.| 16.__._- 29.86 | ENE_.| ENE.,7_-| ENE., Steady. 
Columbus, Ger. 8. S__-.| Cherbourg...| New York-.-.-| 48 38. N.| 28 50 Mdt., 20.713 | NE,, 6....| NE.-..| —., 9..-.-- 
Atenas, Am. § .S____.._- New Orleans_| Cristobal_...- 16 30 N.| 82 15 W.} Noon, 19_..... 28.75 | NE....| Calm-_.... SSE...) 12...... N.-Calm.-S. 
Topa Topa, Am. 8. do.......| Glasgow. .-.- 41 21N.| 53 28 W.| 7 p., 18....} 18.....- 29.36 | SE____- SE., 11___.| NE..._| 1i.._.| 8 
Mojave, Am. 8. Providence...| 18 30 N.| 82 50 18_.___- 1a., 19....| 28.06 | NE....| ENE., 12.| SSE...| —., 12.--.- ENE.-N.-SSW 
Selma City, Am. S. S._..| Mobile_...... Pedro. .-| 20 28N.| 84 19 4p., 19....| 90....-- 29.14 | NE...- 12...| SW....| —., NE.-N. 
at. Joseph, Fr. 8. S_....-| Havre........ 30 55N.| 35 43 29.48 | S....... SSE., 8._.| SW....| SSE., 10..| SSE.-SW. 
Zacapa, Am. S. New York_.- Ce ntral|2424N.| 80 54 W./| 20____.- 6 p., 20....| 21.-..-. 28.24 | E.-NE.-NW. 
merica. 
24 04.N.| 82 12 W.} 29.07 | ENE-_.-| N., NNW..| N., 12....- NNE.-NNW. 
San Blas, Br. 8. Habana____.. mon......-| 23 20N.| 83 00 W.| 10 20.--| 29.44 | NNE., i0.| NNW..| NNE., 12-| Steady. 
Cripple Creek, Am. 8.S_| Galveston_...| Liverpool-..-| 48 07 N.| 26 52 20_....- 29.78 | ESE...| ENE., 10.| NW--.| ENE., 10.| NNE.-N 
H. H. Asquith, Br. 8. S.| Newark______ 26 48.N.| 76°25 W.| 44 | SSE. _-| 8., _-SW.-NW 
Woensdrecht, Du. M. S.| Thameshaven| Texas City...| 27 25 N.| 73 45 W.| 28.08 | SE_..-. —., 12..... NNW..| —., SE.-W 
Motocarline, Belg. 8. S_.| Baton Ronge.| 40 12 37 26 W.| Noon, 21...) 22...... 29.52 | NW.... NW.,7_.. NW...| NW., 
Tulsa, Am. 8. Antwerp... Jacksonville..| 33 07 N.| 68 16 W.| 22...--- 12.30 p., 22.| 29.14 | SSE_..| NNE., 12-| N.._..- NNE,, NE.-NNE 
Nitonian, Br. 8. alveston....| 29 29N.| 64 13 W.| Sa., B....) 29.43 | SSW-..| S., 6......- NNW..| WSW.,11-| SSW.-W.-N 
Brush, Am. 8. 8........- Galveston....| Rotterdam...| 49 30 N.| 17 12 4p., Mu... 29.60 | N., 10...-- E.- 
San Guerer, Br. 8, S____| Tuxpam.___- London.____- 35 20N.| 62 40 W.| 9 p., 22....| 29.28 | NNE..| N., W...| NNW.,12.| N.-NNW 
Kerhonkson, Am. 8. S_..| Londonderry | Norfolk......| 40 05 N.| 70 15 W.| 29.80 | SE__... E.,7 SW..../ SW., 10.-.| SW.- 
St. Andrew, Br. 8. S____| Rotterdam___| Galveston....| 38 50.N.| 45 00 W.| oon, 24..| 29.06 | SSW_..| SW., NW., 10...| SSW.-NW. 
Stockholm, Swed. 8. S__| Gothenburg..| New York---| 40 30 N.| 69 42 W. | 25_.___- p., 26...-} 25...... 29.38 | SSW., 8.-SW.-W. 
Texas, Fr. 8. Havre_....... New Orleans_| 33 42 N.| 44 12 W.| 10 p., 25...| 26...-.. 29.51 | W..... BE. WSW.,10.| WSW.-SE 
Welshman, Br. 8. Avonmouth..| Montreal_.__. 50 16 N.| 33 16 W.| 25_..._- a., 25....| 26...-.. | SW....| NW., 8...| NNE_.| —., Ww.-N 
Minnekahda, Am. 8. 8._| New York..-| Plymouth..._| 5015N.| 412 W.| Noon, 25-.| 26.._... 29.25 | WNW_| NW.,—__| NW__.| NW.,9.--| WNW.-NW 
Portland, Hampton | 4606N.| 2404 W.| 26.._... Noon, 27...._- 29.48 | WNW_| WNW.,—| —., li ....| Steady 
ng. s. 
Topa Topa, Am. 8. New Orleans.| Glasgow 53 46 19 52 Pit 29.34 | SE__... SRu SE., 10....| SE.-E. 
Hog Island, Am. 8. 8__..| Gibraltar_...- New York...| 37 42 N.| 67 10 29.65 | NW.,9__- NW., 9..-| SE.-_NW 
Canadian Freighter, Br. | Glasgow__..-| 44 200N.| 21 15 W.| 4a.,237....) 29.27 | SW....| WNW., 9.| N_...-- NNW.,10.| WNW.-N. 
Topa Topa, Am. S. S_.._| New Orleans.| Glasgow - - 54 14N.]| 18 04 W.} 29.34 | E...... ENE., 2..| NE....| NE., 1l.-- E.-NE. 
Amsterdam, Du. 8. 8.__| A m..| Baton Rouge_| 31 45 N.| 55 10 W. | 2p., B..-.| 29.85 | SSE___| SW., 10... WNW.| 10-..| SSW.-SW. 
Athelmere, Br. 8. S_.....| Batoum..-.... London 4253N.| 9 20 W.j 27....-- (66 Steady. Ww 
Colonian, Br. 8. ontreal___ Avonmouth._| 55 59N.| 24 33 W.| 30_..... 7 p., 31....| Nov. 1.| 29.18 | SE__-_- ESE., i0..| SSW.-WsW. 
Am. Hampton | Glasgow.....| 55 12N. | 15 45 W.| 81....--| 4p., 31----| 29.66 | SSE_..| SSE.,8_..| WSW-.| SSE., 11_.| SSE.-SSW. 
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Ocean gales and storms, October, 1926—Continued 
| Voyage Position at time of : D Direc- 
lowest. barometer Time of Low- | tion of | and force | tionof | Highest Shifts of wind 
Vessel Gale lowest Gale est wind of wind wind force of hear tine of 
began | barometer | = wind lowest barometer 
Lati- e e ow e | direction 
NORTH PACIFIC 
OCEAN 
Yankee Arrow, Am. hai____.| Los Angeles._| 33 01 N.| 135 38 E. | Oct. 6 p., 3.--.- Oct. 3_.| 29.85 | N...... N.-ENE, 
Shidzuoka Mara, Jap. | Victoria. 48 48 N.| 145 20 W.| 29.43 | ESE...| ENE.,5._| 8_...... SSE., §...| ENE.-SSE. 
Shabonee, Br. S. 8.......| San Pedro....| 33 18-N. | 150 52 B. | 2....... 29.55 | SW., 10...| W.....- SW., 10...| 3-SW-W. 
Gyokoh Maru, Jap. 8. 8. --| Kobe.......-. 41 20 N.} 148 06 E. | D4 4... 29.18 | SSE___| SW., 8..... SE., 9_...- 8 pts. 33 
Pres. Lincoln, Am. 8. 8.| San Francisco} Manila_.__...| 34 50 N. | 152 30 E. | 28.45 | SW., 12...| NW-_...| SW., 12...| S-NNW. 
William Penn, Am. 8. Honolulu... .. boa_.....- 14 05 N. | 104 21 W.} u J, 
West O’Rowa, Am. 8. S_| Otaru_....-_- San Pedro...| 46 00 N.| 153 00 E. | oon, 3..-| 4..-.-_- 29.10 | SE.___- NE..3....| NNW., 8.| SSE-NE-NW 
West Hixton, Am. 8. 8..| Portland..... Nagoya. ....- 50 00 N.| 134 00 5....... p., 8 29.33 | WSW. ssw., —_.| NW...| WNW., 8.) SSE.-NW. 
Meton, Am. 8. ebu.....-.-- Portland..... 18 03 N.} 131 31 BE. | 9 p., 6..--- 28. W...| WSW., 12.) WSW.., 12.) W.-SW 
West Holbrook, Am 8.8} do__...... 50 42 N.| 149 22 10} W.....- NW., 7....| NNW. W., 9....| W-NW 
Frank G. Drum, San Pedro....| Honolulu. ...| 33 15 N.| 121 07 W.} 29.83 | W......| NW., 6...) N...... 6._.... W-N. 
China Arrow, Am. 8. 8..| Taku F 48 54 168 30 E. | Bo cans | Sr, 10...... Steady. 
Africa Maru, Jap. 8. 8...| Yokohama.-.-.| 46 56 N.| 160 38 E. | 7___..-- Noon, 8......- 20.50 | SSE., 8..... SSE., 10._| S.-SSE. 
Levant Arrow, Am. 8. 8.| Hongkong... | 38 42 N.| 133 10 W.| D., 8 8. 29.42 | WNW.| W.,9....-.| W., 10.__.. WNW.-W. 
City of Vancouver, Br. | Osaka_......- Victoria... 48 36 N.| 133 38 W.| 29.01 | NE....| ENE., 9..| NE....| ENE., 9._.| NE.~ENE. 
El Oso, Br. 8. 8.......--| Yokohama...| Tsingtau.....| 31 22 N.| 129 20 E. | 8......- 29.85 | NNW..| NNE., 8..| NE....| NE.,9....| 
Monroe, Am. 8. 8.| San Kobe........- 30 45 N.} 152 30 E. | 11...--- 785 29.13 | SW....| NE., 12...) N_..... NE., 12...| SW.-NE 
Korea Maru, Jap, 8.8 ..do. Yokohama...| 33 10 N.| 152 45 E. | 11....-. Du 29.75 | SW....| NE., 9....| E.....- NE., 9...- 
Makiki, Am. 8. 8....... Honolulu 42 32 N.| 136 16 29.04 | SSE __-| S., | SSE.-S. 
Harold Dollar, Br. 8. S..| Taku 44 39 N./ 151 00 E. oon, 2. 10 WNW.| NW., W-WNW 
Las Vegas, Am. 8. S_.... Columbia Japan.......- 51 08 N.| 143 05 W.| 14_..--- Noon, 14..| 15.....- 29. 68 | SE....- NNE., 4__| NE__..| NNE., 8._| 4 pts. 
Vv. 
West Hixton, Am. 8_.| Portland._...| Nagoya. -..... 50 00 177 20 E. | 16...... 1% 29.03 | SW., 9....| SSW...) SW., 
Iwatesan Maru, Jap.8.8| Yokohama_..| San cisco| 46 47 N,| 151 25 W.| 28.87 | SE___-- SE., 8..... SE.-8. 
Biyo Maru, Jap. S. 8_...| Muroran.....| Vancouver...| 46 58 N.| 179 25 W.| 20...... oon, 21..| 28.86 | SE_.... NW., 8....| NNW .| NW., 8...| W-NW-=-N, 
West Caiera, Am. 8. San Francisco) 42 42 N.| 167 30 W.| 29.00 | SE_.__. WNW.,7.| NW..-| N., 9------ 
Meton, Am. 8_.......| 44 52 N.| 167 45 W.| 28.88 | NE....| ENE., 5..| WNW_| NW., 9....| N-NW. 
Harold Dollar, Br. 8. 8..| Taku Francisco| 48 47 N.| 156 15 W.| 1 p., 23_____- 28.55 | N.....- W., 9....| NW...| NW.,9...| NNW.-NW. 
Makena, Am. 8. 8 Port Angeles.| Honolulu... 36 50 N.| 14240 W.| 29.41 | SE____- SW, SW.., 10... 
Las Vegas, Am. 8S. Japan........ 51 10 N.| 177 15 W.| |, 29. WNW.) W., 4..---- WNW. WNwW., 10| Steady. 
iv. 
Do... do. 46 00 N.| 154 30 E. | 27__.__- 29. 12 ..-}| NW., 9....| NNW .| NW., 10. Steady 
Pres. Harrison, Am. 8.8.| San Francisco} Kobe........- 31 17 N.| 153 39 E. | 26_..._- 29.82 | SSW...) SSW., 6...| SSW., 9...| SSW.-SW 
Santa Cecilia, Am. 8. Providence...| 14 57 N.| 96 04 W.| 27...... 29.79 | NE....; NE,, 9....| NNE_.| NE., 10...) Steady. 
Lurline, Am. 8. 8.......| Seattle....... Honolulu....} 38 05 N.| 141 55 W.} 27_....- 29.58 | B., 8..... E.-8. 
Montana, | Orient_......| Seattle_...... | 45 55 N.| 160 15 E. | 27 ~, 30. 29.00 | NW...| NW., 9_...| NW...| NW., 10.-.| Steady. 
Gyokoh Maru, Jap. 8. 8.| Osaka_....... Coos Bay....| 49 30 N.| 152 40 W.| 29.._... 1a., 29....| 30...... 29.15 | 8......- SE., 8.....| Steady. 
SOUTH ATLANTIC 
OCEAN 
California, Dan. 8. S....| Rotterdam...) Buenos Aires.| 25 148. | 43 00 W.| 15...... 29.72 | NE....| NE., 7..-.| SW....| SW., 9_...| NE.-SW. 


NORTH PACIFIC OCEAN 


TaBLe 1.—Averages, eiepartoree, and extremes of atmospheric pres- 


icated hours, North Pacific Ocean, October, 


By E. Hurp 


The Aleutian Low deepen rapidly in October, and 
was this month central along the eastern Aleutian chain 
and the northwestern part of the Gulf of Alaska, the 
lowest average pressure being 29.44 inches, at Kodiak. 
Over the area from Juneau to Dutch Harbor pressures 
were below normal by 0.13 to 0.21 inch. Under the 
influence of the cyclone abnormally heavy rains for the 
month occurred over a great region along the coast from 
Alaska to central California and thence southwestward to 
the Hawaiian Islands. At Honolulu 1.61 inches of rain 
fell from the 23d to the 25th, inclusive, and was directly 
traceable to the “widespread Aleutian Low” on those 
dates, according to the official there. At Juneau, in addi- 
tion to great rainfall, there were nearly 4 inches of snow. 
Along the northern steamer routes rain squalls were fre- 
quent and hail fell on several days. 

The North Pacific n1eH was fairly stablé during the 
first decade of October, but thereafter was much weaker 
and more variable in position, at times being displaced 
almost completely by the northern Low. oughout 
its whole average area, from the California coast to Mid- 
ane pressures were slightly below normal. 


W 
bs e following table indicates the barometric condi- 
ns: 


1926 
Station Average | turetrom| Highest | Date | Lowest | Date 
pressure |"), 
Inches Inch Inches Inches 
itch Harbor !_......... 29. 48 —0., 21 30. 42 | 8th.._... 28. 66 | 18th. 
29. 61 —0. 05 30. 40 | 7th.....- 28.80} 2ist. 
20 44 —0.15 30.14 | 8th...... 28.50 | 23d. 
Midway Island !....-.... 30. 01 —0. 04 30.16 | 24th..... 29.88 | 28th. 
Honol 29. —0. 04 30.06 | 16th.....) 29:80 | 10th. 
29.74; —0.13 30.42 | 28th.....| 29.12) 15th. 
Tatoosh Island 4. 29. —0. 06 30. 37 | 28th... 29.35 | Sth. 
Francisco 4... ....... 29. 97 —0. 03 30.20 | 24th..... 29.73.) 8th. 
San Diego #4__-........_. 29. 91 —0. 02 30.05 | 15th_...-| 29. 58 | 7th. 
1 P. m. observations only. 3A. m.and p. m. observations. 
230 days. ‘ to 24-hour mean. 


Over most of the ocean there was a slight decrease in 
fog, but a general and considerable increase in the number 
and force of gales. Fog, however, showed a decided 
increase along the American coast from Vancouver to the 
upper part of the Peninsula of California, and particularly 
between North Head and San Diego, where available 
reports indicate its occurrence on more than 50 per cent 
of the days. 

Gales were frequent along the northern routes, in some 
part of which they occurred daily, and over the middle 
part of the route between Honolulu and Puget Sound. 
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In the latter area they were noted on 9 or 10 days, blowing 
from southwest, south, southeast, and northeast, of forces 
varying from 8 to 10. No forces higher than 10 were 
reported east of the 160th meridian of east longitude, but 
west of it full hurricane velocities were encountered by 
steamers on several days, the result of typhoons active 
in the waters of the Far East during the early half of the 
month. Our only knowledge of these storms at this 
writing is gathered from the few reports at hand of vessels 
traversing this region, since the summary of typhoons 
from the Philippine Weather Bureau has not been 
received. These reports indicate 3 and probably 4 
violent storms. 

On October 2 and 3 the American steamer President 
Lincoln, while some 600 miles east of Yokohama, ran into 
a typhoon and encountered hurricane winds from the 
southwest. The vessel must have crossed the storm near 
its center, since the observed pressure went as low as 
28.45 inches. On the 6th and 7th an equally severe 
storm was experienced about 300 miles east-northeast of 
Luzon by the American steamer Meton, eastward bound 
from the Philippines. The lowest pressure observed was 
28.93 inches, near 18° N., 13144° E. On the 1ith and 
12th the Dollar Line steamship President Monroe, toward 
Kobe, ran into a typhoon near 31° N., 1524%° E. The 
hurricane winds were from the northeast, lowest pressure 


Ocrosmr, 1926 


29.13 inches. On the 13th the British steamer Harold 
Dollar, bound for San Francisco, fell in with rough 
weather while among the Kuril Islands. The westerly 
gales increased to hurricane force on the 14th and 15th, 
and the lowest pressure, 29.10 inches, occurred on the 
14th, while the vessel was in 44° 39’ N., 151° E. 


One tropical cyclone, probably of no great strength, 


occurred in the waters off the coast of Mexico, first 
appearing south of Acapulco on the 2d. By the 3d it 
had developed sufficient energy to cause winds of gale 
force, as shown by the report of the American steamer 
William Penn, which encountered a south wind of force 
8, pressure 29.55, in 14° 05’ N., 104° 21’ W. It is not 
known if gales attended the subsequent movements of 
the cyclone, but according to the Mexican weather reports 
it lay off the coast, between Acapulco and the 
western part of the Gulf of Tehuantepec until the 11th, 
when it disappeared. 

Moderate northers blew in the Gulf of Tehuantepec on 
the 26th and 27th. 

At Honolulu the prevailing wind was from the north- 
east, but there were a greater number of winds than 
usual from other directions. Velocities exceeding 24 
miles occurred on 5 days, the maximum being 31 from 
the east on the 17th. The total precipitation was 1.93 
inches, which is 0.38 inch more than the normal. 


DETAILS OF THE WEATHER IN THE UNITED STATES 


GENERAL CONDITIONS 


The month as a whole did not depart widely from a 
normal October. The heavy rains of the previous month 
in middle Mississippi Valley States continued throughout 
the first week of October over a broad band stretching 
from the Texas Panhandle, Oklahoma, and - Arkansas 
northeastward to the Great Lakes. 

The month was warm with the exception of north- 
eastern States where atmospheric pressure was higher 
than the normal and considerably above that for the 
previous months. The usual details follow.—A. J. H. 


CYCLONES AND ANTICYCLONES 
By W. P. Dar 


The tracks of 20 low-pressure areas were plotted d 
October, an increase of 3 over the preceding month; a a 
storm movement across the United States was compara- 
tively rapid. However, over the northeastern Pacific 
Ocean there were several major depressions, which were 
unusually slow in. movement. Two tropical disturb- 
ances developed during the month, one of which, passing 
over west-central Cuba and Bermuda, develo great 
intensity and apparently retained its identity far out 
into the Atlantic. 

The HiGHs were mostly of the Pacific t Although 
high-pressure prevailed over the Mackenzie Valley from 
the 8th until the 16th and again toward the end of the 
month, the nicHs from this region were weak, since 
they were usually coincident with rising pressure moving 
in from the Pacific, with which they coalesced. 


FREE-AIR SUMMARY 
By L. T. Samvrts 


Free-air temperatures ‘were in general below their 
normal values at the northern stations and above at the 
southern stations. (See Table 1.) The departures at 
the latter decreased with increase in altitude while those 
at the northern stations increased in general with altitude. 


Relative humidity and vapor pressure departures were 

mostly positive, those for the former being small while 
those for the latter were moderate. 
- It will be seen in Table 2 that the resultant winds at 
Due West were practically diametrically opposite to their 
normals, a marked southerly component occurring 
instead of the usual one from the north. At this station 
the greatest excess in the mean monthly temperatures 
was found. 

A kite flight of more than ordinary interest was ob- 


“tained at Broken Arrow on the 4th just asa wind shift 


line passed over the station. The following tabulation 
shows the temperatures and upper and lower wind direc- 
tions recorded during the ascent and descent of this 
flight. It will be seen that the surface wind shifted from 
southerly to northerly during the ascent while the wind 
aloft remained southerly. Further, this lower northerly 
current became successively deeper during ‘the flight. 
The surface temperature dropped immediately with the 
arrival of the northerly current but the dissipation of the 
cloud layer which accompanied the shift soon caused 
the temperature to rise again in its ordinary diurnal 
march. The steadily increasing effect of this surface 
warming is well brought out in the table by the relatively 
higher temperatures from the ground to 1,000 m. durin 
the descent of the flight than Paring the ascent. It 

be noted, however, that the temperatures at 2,000 m. 
and 2,500 m. were lower during the descent than during 
the ascent notwithstanding the continuance of the southerly 
winds at these levels. This cooling within the southerly 
current was evidently the result of its forced ascent by the 
underrunning northerly current. This explanation 18 
further strengthened by the fact that at 3,000 m. an 
appreciable warming instead of cooling occurred, appal- 
ently because the air at this higher level had not yet 
been forced upward. While the air in its forced ascent 
cooled to some extent by reason of its expansion yet the 
absolute humidity was too low to cause condensation. 
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Taste 1.—Free-air temperatures, relative humidities, and vapor " 
Ascent 7:16 to 9:20a. m. | Descent 10:40 a.m. to 12:02 pressures during October, 1926. 
°C. | Aloft/Surf. | °C. |  Aloft/Surf. 
Broken Ar-| Due West, | Ellendale, | Groesbeck, | Royal Cen- if 
233. 17.8 19.6 | row, Okla. Dak. e ter, 
500. 16.1 | WSW 16.6 | NNW IN. (233m.) | (217m.) | (444m) | (14im.) | (235m) 
1,000. 132.0| 12.3 | WNW,N. Wash- 
1,500. 1.0| WSW/WNW...| 11.0| WSW/NNW. Altitude 
2,000. 1.2| SW/NNW.....| 10.6) SSW/NNW. (m.) De- De- De- De- De- | D.c.! 
nan} ture ture t t t 
M from Mean from Mean from Mean from Mean from (mean) 
yr. yr. yr yr. yr 
A kite flight made at Royal Center on the 5th was mean 
in progress when precipitation began at that station. i 
A significant feature shown by this record was a fall in ous 
temperature at the upper levels from the time of the 16.4) 41.1) 16.5) +23) 7.2) 0.0} 1891 10.2) -1.2) 11.7 
ascent to the descent. The effect of this decrease in es 3 
temperature resulted in convection and subsequent con- 41.4} 124/417} 5.1) 162,417) 82 
+11) 11.4, 41.7) 4.3) —0.4) 15.2) +1 —1 7.2 
densation as evidenced in the moist-air adiabatic lapse 40.6) 99419 1.9 -06 129 417) 26) —1 5.5 3 
rate found. The wind direction was WSW. at all ele- yea Ta 
vations but became W. at the surface about a half hour 500.-.....--|_ 1.5 40.2, 1.6 +0.3) -28) 42 
before the end of the flight. The observation was made -s.9| 0.01... 
in the southern quadrant of a strong area of low pres- ae ' 
The temperatures are shown in the following 
Altitude (m.) M. 8. L. 2:01 to 3:15 to 65 71. +3 71 
2:54 p. m.| 4:05 p. m. 64 
«61 57) 76 
7 — 
500. itd 455 —4 65 
1,000. 8.5 7.4 + 43 60 
1,500. 5.3 40 43 +2 55 
2000. 2.0 14 —15 47} +8 51 
An illustration of a warm southerly current over- VAPOR PRESSURE (mb.) ee 
running a relatively colder one from the NE. and sub- ~ 
sequent precipitation is afforded by the Due West kite 69) 14. 88|+2.65 7. 71}40.72| 17.8941. 38] 11.45]-+0.80| 12.80 
and pilot balloon records of the 16th. The lower north- 
56! 16. 30.+1. 89| 10. 12'+0. 10. 46 
easterly winds were the result of a high pressure area 6. 53)+0. 15) 14.7641. 45} 9. 10.13 
to the northeast of the station, while the upper southerly 
winds were caused by the indraft of a strong Low to the 4. 68)—0. 12} 10.00-+0.81) 6.80-+0.97) 8.51 i 
. 07|+-0. 20 7. 37) 5, 91 +1. 6. 82 
northwest. A layer of St. Cu clouds at an elevation of 98 3. 34)40.19 5. 
about 2,000 m. limited the height of the balloon obser- 15 2364028 AS84021 3364001 288 te 
vation, while the continued rain caused the kites to 2 27)+0.61) 3. 72) : 
collapse after a maximum altitude of nearly 1,800 m. 
was attained. 1 Naval Air Station. 2 
TaBLe 2.—Free-air resultant winds (m. p. s.) during October, 1926 2 
| Broken Arrow, Okla. Due West, 8. C. Ellendale, N. Dak, Groesbeck, Tex. Royal Center, Ind. . : 
(233 meters) (217 meters) (444 meters) (141 meters) (225 meters) 
(m.) 
m, 8.1. Mean 9-year mean Mean 6-year mean Mean 9-year mean Mean 9-year mean Mean 9-year mean . 
) : 
Dir. |Vel| Dir. Dir. {Vel| Dir. {Vel.| Dir. |Vel| Dir. |vel.| Dir. |Vel| Dir. |Vel.| Dir. |Vel| Dir. |Vel| Dir. |Vel. 
‘ 
| 3.0/8. | 2. 0.7|N.47°R. | 1.8|N.67°W.| 2. 8|N.70°W. 0.8/8. 57°W.| 2.4/8. 48°W.| 2.3/N.71°W.| 0.6 
3.1/8. 2°E, | 2. 0. | 1.3|S. 50°W.| 2.9). 48°W.| 2. 6.N.84°W.| 2.3 
4.5/8. 5°W.| 3. ‘| 48°R. | 2. 2. 2. 75°W.| 5.918. 56°W.| W. | 3.7 
4.7/8. 14°W.) 4 3.2\N.51°E, | 1. 91N.88°W.| 5. 0/N.88°W. 2.9/8. 81° W. 65°W ' 6.0)\N.87°W.| 5.2 
-| 01S. 24°W.) 4 .| 4.6:N.32°E, | 0.91N.79°W.| 6. 5|N.85°W. 2.9/8. 83°W.| 71°V. 6.6/N.86°W.) 5.8 
.| 6.4/8. 38°W.| 4 6. W 0. 8N.74°W.| 8. 1/N.82°W. .| 3.0)8, 79°W.10. 68. 74°W.) 
-| 7.0)8. 46°W.| 4. .| 8. 1'N.83°W.) 1. 61N.73°W.| 9. 5|N.83°W. -| 2. 86° W ./10. 79°W.| 8.2|N.77°W.| 8.0 
| 7.218. 56°W.| 4. 9.8 N.86°W.| 2. 6IN.73°W.)10. 7|N.81°W. 3..0/S. 89° W..|12. W.; 9.6)N.78°W.! 8.5 
5 .| 8 70°W.) 5. 5. N.83°W.) 4. 91N.70° W./12. 2iN.77°W. -| 3.5|N.81°W./13. 87° W.' 10. 4|N.77° W..|11. 3 
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THE WEATHER ELEMENTS 
By P. C. Day, In Charge of Division 


PRESSURE AND WINDS 


Unlike the pr month, October weather was 
without important variations from that usually expe- 
rienced in the mid-autumn month. Frequent and heavy 
rains over the central valleys, which had been such a 
marked feature of the weather during September, con- 
tinued into the first week of October, but at the end of 
that time precipitation became more infrequent and the 
remainder of the month was mainly comparatively dry 
in that region. A tropical storm of great severity, 
moving northward through western Cuba on the morning 
of the 20th, attended by important loss of life and great 
damage to property on the Isle of Pines and over western 
Cuba, including the vicinity of Habana, seriously 
threatened the section of southern Florida visited by the 
disastrous hurricane of September. Fortunately this 
storm changed its course slightly to the northeastward 
and southern Florida escaped serious loss although rather 

igh winds prevailed at Miami and in nearby areas. 

he month opened with moderate to heavy precipita- 
tion over a large area from the northern Rocky Mountains 
eastward to the upper Lakes and lower Ohio Valley, the 
rain area extending northward into the western Canadian 
Provinces. This was promptly followed by a low-pressure 
area that developed over the middle Plains on the 3d 
and moved during the following 24 hours to Lake 
Superior, attended by heavy rains in portions of the 
Great Plains and upper Mississippi Valle , continuin 
during the following few days over the Ohio Valley an 
to the eastward, while — falls occurred over nearl 
all other districts from the Mississippi River eastward. 
In amount of rainfall and area covered this was the most 
important storm of the month. 

rom the 7th to the end of the second decade no cyclone 
of importance passed over the country, though local 
rains occurred at intervals; but these were mainly light 
and covered comparatively small areas. 

On the 20th a tropical storm approached southern 
Florida and heavy rains set in over that area, the 24-hour 
falls amounting to from 5 to nearly 10 inches at points 
near the coast from*Key West to Miami. 

About the 22d cyclonic conditions developed over the 
far Southwest and during the 23d to 25th moved north- 
eastward to the Ohio Valley and New England as a 
storm of considerable importance, attended by precipi- 
tation over nearly all districts from the eastern Great 
Plains to the Atlantic coast, the falls being quite heavy 
in F ion9 of the Ohio and lower Mississippi Valleys 
and the North Atlantic States. No important cyclones 
occurred from the 25th to the end of the month, though 


' there were local showers at intervals over rather wide 


areas from the Mississippi Valley eastward. Over the 
far Western States there were few important storms, and 
precipitation was confined largely to the coast districts 
where it occurred rather frequently during the first 
half of the month. 

The anticyclones of the month were usually well 
pronounced, but entered the United States mainly 
through the Pacific Coast States and hence were asso- 
ciated with only moderate temperatures. 

Probably the most important anticyclone entered the 
far West on the morning of the 3d and moved slowly 
eastward, reaching the central valleys by the 6th and the 
Southeastern States by the 8th, where it remained more 
or less fixed until after the end of the first decade, or 
until reinforced by another that had followed a somewhat 
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similar course from the Middle Plateau and reached the 
eastern districts by the middle of the month. 

Another anticyclone that dominated the weather for 
a considerable period over the more southern districts 
entered the middle Pacific coast districts on the 23d 
held sway over the Plateau on the following day, and 
advanced successively into the southern Plains and 
Southeastern States where it remained with diminishing 
intensity until near the close of the month. 

The average pressure was highest over an extensive 
area from the far Northwest southeastward to the East 
Gulf and South Atlantic States, with a rather marked 
depression from the upper Mississippi Valley eastward 
to New England and the St. Lawrence Valley. 

Pressure averages were above normal over a small 
area in the Plateau States, but otherwise they were below 
and distinctly so from the Missouri Valley eastward to 
New England and generally over Canada so far as avail- 
able observations disclose. 

Compared with the preceding month average pressures 
were higher from the Rocky Mountains westward, and 

enerally over the middle and southern Plains and west 

ulf States; elsewhere they were lower, and decidedly 
so over the southern districts of Canada and from the 
a Mississippi Valley to New England. 
he pressure distribution was not sufficiently marked 
to produce a persistent influence on the wind circulation, 
so that no large areas had prevailing winds from a single 
direction, but they were mainly from southerly points in 
the west Gulf and middle Plains and in portions of the 
Ohio Valley and to the Nertheast, while westerly to 
northerly winds were frequent in the upper Missouri 
Valley and thence easterly to the Great Lakes. 

Local high winds were infrequent and important dam- 
age was confined mainly to small areas, but few lives 
being lost. The details of severe wind and other damag- 
ing storms appear at the end of this section. 


TEMPERATURE 


The oe temperature changes were small; only in 
a few instances did they amount to more than 20°, and 
these were chiefly confined to small areas. The most 
notable case of important changes was on the 25th when 
temperatures were 20° to 30° higher than the preceding 
day over much of the Rocky Mountain region, 20° or 
more lower in the east Gulf and South Atlantic States, 
and 20° to 30° or more warmer in northern New England. 

Generally the weather was warmer than normal from 
the Mississippi River westward, also southward from the 
Ohio and Potomac Rivers. It was cooler than normal 
from the upper Mississippi Valley and Manitoba east- 
ward, save for a few localities in the St. Lawrence 
Valley. Generally there were no extremely high or low 
temperatures and the month as a whole was in mark 
contrast with October of 1925, when the lowest tempera- 
tures ever experienced in October were reported from 
nearly all northern and central sections from the Rocky 
Mountains eastward, and the monthly means were 
wise the lowest ever observed over much of the same area. 

The continued coolness over the northeastern distr 
added another to the already long list of months with 
Negpersrers averages there materially below normal. 

The important warm periods were the first few days 
over practically all districts from the Mississippi Valley 
eastward, beginning on the 1st or 2d in the western a 
tricts and continuing to the 3d or 4th over the Atlantic 
Coast States. Over much of the country from the 
Great Plains westward the warmest periods were on the 
4th and 5th in the far Northwest, and from the 15th t 
17th over most other sections. 
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_ The lowest temperatures were observed mainly from 
the 25th to 28th from the middle and lower Mississippi 
Valley eastward, while from the Great Plains westward 
they were experienced chiefly from the 29th to 31st. 
Temperatures of 32° or lower were observed in all the 
States, though considerable areas in the Gulf and South 
Atlantic States and the lower elevations of the Southwest 
and California were without freezing temperatures. 
The lowest observed was —10°, at a high elevation in 
Colorado. 

Frosts, save those of late September in the more north- 
ern districts, were mainly delayed until well after the 
average date, and most crops not injured at that time 
matured without injury from cold. 


PRECIPITATION 


The distribution of rainfall was, in a measure, similar 
to that of September as to comparison with the normal, 
there being an excess over a large area from the southern 
Plains northeastward through the middle Mississippi 
and Ohio Valleys, and generally over the Great Lakes 
area and to the eastward, as was the case in September, 
though the excesses were usually much less than in that 
month. Also the Middle and East Gulf and South 
Atlantic States had less than normal and this was also 
the case in September. 

In pains it was a month with precipitation above 
normal over a large majority of the States, though the 
et fall was distinctly less than was received in Sep- 
tember. 

In a few instances, notably in the vicinity of Lake 
Erie, and over the eastern portions of Kansas and Okla- 
homa and in western Arkansas, it was the wettest or 
nearly the wettest October of record. On the other 
hand, it was among the driest in the middle portions of 
the Plateau. 
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Continued rains over many portions of the central 
valleys and to the eastward during the first week still 
further delayed farming operations and caused addi- 
tional damage to crops not yet gathered, by flooding or 
otherwise. 


SNOWFALL 


No important or unusual falls of snow were reported, 
which is in sharp contrast with conditions existing in 
October, 1925, when over large areas the snowfall 
occurred earlier and to greater depths than ever before 
recorded in the mid-autumn month. 

Depths up to 10 inches or slightly more occurred in the 
mountains of northern New York and somewhat less fell 
in the interior and northern portions of New England. 
In the upper Lake region and thence to eastern North 
Dakota the total depths ranged up to 5 inches, and in a 
few localities up to 10 inches. In the Rocky Mountains 
there was more or less snow, extreme depths at some of 
the higher levels ranging up to 10 inches and in a few 
instances to as much as 15 inches or slightly more. 

There was little snow over the northern mountain 
districts or in the Plateau and Pacific Coast States, save 
in the high Sierra of central California where a few local- 
ities had total falls ranging up to 5 or 10 inches. Little 
snow remained on the ground at the end of the month 
save in the mountain districts. 


RELATIVE HUMIDITY 


The percentage of relative humidity was above normal 
to a considerable extent in the far Southwest and over 
most of the areas to the northeastward and eastward, 
save along the Atlantic and Gulf coast districts where 
there were mainly small deficiencies. Over the Missouri 
Valley and thence west to the Pacific relative humidity 
was generally less than normal. 


SEVERE LOCAL HAIL AND WIND STORMS, OCTOBER, 1926 


‘[The table herewith contains such data as have been received concerning severe local storms that occurred during the month. A more complete statement will appear in the 


Annual Report of the Chief of Bureau] 


Width of Loss Value of 
Place Date Time path, of | property | Character of storm Remarks Authority 
yards! | life (destroyed 
Humboldt, Towa_.........-.- 1} lam Probably a tor- | Dwellings, garages, and plate-glass windows | Official, U. S. Weather 
’ nado. damaged to the extent of several thousand Bureau. 
ars, 
Independence, Kans. 1 | 8:30-4p.m.| Damage chiefly to cotton crop and window glass, Do. 
: Path 4 miles long. 
Sandusky County, Ohio. Violent wind-and | Trees uprooted; buildings damaged; telephone Do. 
rain, and telegraph lines blown down; many or- 
ehards badly injured; car service interrupted. 
wson County, Tex. 2| 7p. mM... 3 mi. Straight winds.__| Several windmills and weak buildings wrecked; Do. 
(southwest of) . cotton blown out. Path 15 miles long. 
Lansing (near), Mich........ 4 Tornadic wind-__.-| Damage to trees, buildings, and fences resulted __ Do. 
ee 5 | High wind_....... Windows, trees, and overhead wires consider- Do. 
ably damaged. 
Harpersfield Center, N. Y_.. 5 | Midnight Tornadic wind_...| Several homes damaged; highways obstructed | Official, U. 8S. Weather 
by fallen trees. Bureau; Star (Oneonta, 
Kingsley and Hopbottom, Cloudburst and | Extensive damage to farms, roads, and build- | Scranton (Pa.). 
Pa., and vicinity. _. wind. ings, principally by flooding. 
Wanamaker, Kans._......... Heavy hail and | Total damage small, as most crops had matured. U. Weather 
rain. ureau. 
Key West, | 20,000 | High wind and | Considerable property damage Do. 
rain. 
Chandler, Okla., and vicinity. Noon.....- 3, 000 to heavy | Some to and minor crop injury Do. 
over miles long. 
Okla., 22 | 3-4 p. m...|. 7,000 | Light to heavy | Crops considerably damaged; other losses slight. Do. 
(sout part of). hail. Path 20 miles long. 
23 | 2:20-2:55 | 15,000 | Heavy hail........ Windows, roofs, and crops seriously damaged; Do. 
p. m. tiny ob killed or injured; stones weighed from 
Rosenberg, Richmond, Sugar-| 28 | 3:30-4p.m 100, 000 a Cc i. pee cattle severely injured, and Do. 
and Missouri’ City, windows 
Philadelphia, , one burned by ng. 
rain. 
New Jersey (northern and | 25 Severe winds and | Much damage to buildings, poles, trees, and Do 
Ps parts a4 heavy rains, signs at various points. 
W York City, N. 25 wind........ A 74-mile wind many windows and | Official, U. 9S. Weather 
paralyzed harbor traffic. Pores Star (Oneonta, 
25 |_... A steam freighter capsized, causing death of two | Official, U. Weather 
persons. Bureau. 
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STORMS AND WEATHER WARNINGS 
WASHINGTON FORECAST DISTRICT 


A tropical disturbance of slight and diminishing 
intensity passed on a west-northwest course from about 
latitude 20°, longitude 61°, on September 26, to latitude 
25°, longitude 71°, on October 1. Advices were dissemi- 
nated twice daily, but they were rather indefinite as to its 
location on account of lack of vessel reports. 

A second disturbance also of slight intensity was located 
south of Swan Island on the morning of the 3d. It 
advanced slowly northwestward and was last susceptible 
of identification on the evening of the 4th off the coast of 
British Honduras. The highest wind velocity reported 
in connection with this disturbance was 42 miles per hour, 
by the S. S. Toloa at 1 a. m. of the 3d in latitude 18° 10’, 
longitude 82° 40’, approximately. 

Another tropical disturbance of slight intensity appar- 
ently developed northeast of Turks Island during the 
14th-15th and moved slowly northward until the morning 
of the 16th, when it was central, as near as can be esti- 
mated, in latitude 27°, longitude 69°. The S. S. San 
Lorenzo reported a barometer of 29.60, wind west 28 
miles on the evening of the 15th in approximate latitude 
25° 30’, longitude 68° 30’. It then turned eastward and 
southeastward, but absence of vessel reports prevents 
tracing its subsequent course. Advices were broadcast 
twice daily. 

ening on the 14th and continuing for several days 

ressure fell slowly over the southwestern Caribbean and 

anal Zone region. From reports now available it would 
seem that a cyclonic circulation existed as early as the 
16th, but sufficiently definite information was not avail- 
able until the evening of the 17th to broadcast informa- 
tion that a tropical disturbance of slight intensity was 
central about 300 miles north of Colon. The disturb- 
ance moved north-northwestward with rapidly increasi 
intensity, passing near and to the east of Swan Islan 
during the night of the 18th-19th. 

The S. S. Pastores at 3 p. m. of the 17th, in approximate 
latitude 14° 20’, longitude 81° 30’, recorded a barometer 
of 29.42 and north winds of 28 miles per hour with steady 
rain. At 10a. m. of the 18th theS. S. Atenas, in approxi- 
mate latitude 16° 30’, longitude 82°, had a barometer of 
29.26 inches north, raining, 50 miles, and at noon in 
nearly the same position reported a barometer of 28.74 
north, cloudy and light wind, being apparently at the 
center of the storm. The lowest barometer 24 hours 
previous was about 29.40, indicating a decrease of pres- 
sure of 0.66 in that time. During the daylight hours of 
the 19th the center moved almost due north and during 
the next 12 hours northeast, passing over Nueva Gerona, 
on the Isle of Pines at 3 a. m., when a calm lasting 30 
minutes was noted. Storm warnings were ordered for 
Key West at midnight of the 19th-20th, and on the fol- 
lowing morning hurricane warnings were displayed along 
the southern Florida coast from Punta Rassa and Punta 
Gorda to West Palm Beach and storm warnings on the 
west coast northward to Tampa and on the east coast 
northward to Titusville. At that time the disturbance 
was central slightly south of Habana. It then moved on 
a course about east-northeast, passing over the northern 
Bahamas during the night of the 20th-21st and over the 
Bermudas about noon of the 22d. 

The barometer at Habana was 713 mm. (28.07 inches) 
at 11:10 a. m. of the 20th, taking the mean of the oscilla- 
tions of the barograph. The lowest swing during a 
furious gust was 700 mm. (27.56 inches). The barom- 
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eter fell from 727 to 700 mm. in about half an hour, a 
fall.of about 1 inch. Rainfall at Habana during the 20th 
was 510 mm. (20.08 inches). Damage was enormous in 
the Isle of Pines and in the Province of Habana. A 
wind velocity of 99 miles per hour was recorded at 
Habana up to the time that the tower on which the 
anemometers were exposed was blown down, and was 
much higher later. 

A maximum ws of 62 miles per hour from the 
north was recorded at Key West, with gusts estimated at 
80 to 85 miles per hour. At Miami winds reached gale 
force with an estimated velocity of 70 miles per hour 
from the north-northeast. While there was some damage 
on the southeast and extreme southern Florida coast, it 
was not severe, as the storm center passed some 30 
miles off the coast. The lowest barometer at Key West 
was 29.18 inches at 4:14 p. m. of the 20th. At Miami it 
was 29.22 at 12:40 a. m. of the 21st. The hurricane 
passed over Bermuda during the day of the 22d. Hamil- 
ton reported lowest barometer 28.45 at 11:45 a. m., with 
central calm lasting about an hour, and highest wind 
velocity of 128 miles per hour, northwest. At Prospect 
the lowest barometer was 28.58 and highest wind 
velocity 114 miles per hour from northwest. The central 
calm was experienced; the wind velocity from 11:45 a. m. 
to noon was only 8 miles per hour, whereas from 10:30 
a. m. to 11:30 it was 47 and from 12:30 to 1:30 p. m. it 
was 114. 

At St. Georges the lowest barometer was 28.67 inches 
between 12:30 and 12:52 p.m., The central calm was 
also experienced here between 12 and 12:52 p. m. 

Advices were disseminated at least twice daily con- 
cerning the storm, and special advices were sent to the 
Bahama Islands and to Bermuda. (See account of this 
hurricane in Bermuda, p. 428 of this Revizw.) 

The rate of progress of the center from the 16th to the 
19th was about 200 miles per day; from the 19th a. m. 
to 20th p. m., about 350 miles per day; and from the 
aes m. to the 22d p. m., between 600 and 700 miles 
per day. 

On the morning of the 24th storm gen were 
ordered from Hatteras to Eastport and small craft 
——e south of Hatteras to Jacksonville in connection 
with a disturbance of increasing intensity over Tennessee. 
The disturbance moved northeastward with greatly 
increased intensity and caused gales from Hatteras 
northward and strong winds of short duration south of 
Hatteras to Jacksonville. i 

Frost warnings were issued on the 7th, 8th, 13th, 15th, 
17th, 21st, 24th, 25th, and 26th for portions of this dis- 
trict.—R. H. Weightman. 


CHICAGO FORECAST DISTRICT 


There was considerable variation in temperature 
during the month, the mean temperature being below 
the seasonal normal from the Mississippi Valley eastw 
and above normal on the central Great Plains. The 
greatest excess was 5° at North Platte, Nebr., and the 
was 4° at Marquette and Sault Ste. 

arie, Mich. 

The rainfall was distributed most irregularly, the 
amounts being large from the Lower Lakes southwest- 
ward across the Ohio and Middle Mississippi valleys 
southeastern Kansas, while in other portions of the Fore 
cast District the precipitation was either below 
seasonal normal or only slightly above. ad 

The disturbances, coming largely from the west. 
reaching in troughs far to the south, increased consider- 
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ably in energy in their eastward novement as they 
approached the Great Lakes, and resulted in more than 

e usual amount of precipitation in the eastern and 
southern portions of the region. The relatively low 
temperature in the Lake region was, moreover, a result 
of this development, producing as it did, steep gradients 
and strong northwest winds in the rear of the distrubances. 

However, there was really no storm of unusual intensity 
during the entire month. The disturbances were for the 
most part of moderate energy as they passed across the 
region. Warnings, either small craft or storm, were 
displayed on the Great Lakes on various occasions; 
and frost warnings were issued when conditions warranted 
over the eastern and southern portions of the Forecast 
District where vegetation required protection. 

The special long-range forecast service for the protec- 
tion of fruit from the Pacific Northwest in transit through 
em oom and Minnesota was begun on October 21.— 


NEW ORLEANS FORECAST DISTRICT 


The month averaged warm and rainy for the season, 
although during the last two weeks a number of small 
North Pacific nicHs, attended by cool periods, moved 
over the district. 

The first frosts of the season occurred on the 21st and 
24th in the extreme northwestern portion of the district 


‘and were in accordance with warnings issued the preceding 


mornings. The first general frost warning for the north- 
ern portion of the district was issued on the 24th. Frost 
occurred the following morning, not only in the northern 
portion, but also in interior sections of the extreme 
southeastern portion. No frosts of importance occurred 
during the remainder of the month except on the 31st, in 
the more northern sections of the district, and this was 
predicted. | 

No general windstorm occurred. The only storm ’ 
warnings were issued for the Louisiana coast on the 
23d, at 8.30 p. m., because of squally conditions on the 
Texas coast, which were expected to move eastward with 
a disturbance from south Texas. The disturbance 
advanced as expected, but did not cause verifying winds 
on the Louisiana coast and warnings were lowered the — 
next morning. On the 28th, small craft warnings were 
displayed on the east and middle coasts of Texas for 
fresh to strong southerly winds.—R. A. Dyke. : 


DENVER FORECAST DISTRICT 


With high barometric pressure predominating over 
the middle and southeastern portions of the district 
and the frequent passage of depressions eastward alo 
the Canadian border, the month was unusually mild an 
precipitation was deficient everywhere except in the 


 ‘Rorthwestern and extreme southeastern portions of 


yoming. There was an almost entire absence of 
severe weather conditions, so that no general warnin 
Were necessary. Frost and freezing temperature ad- 
vices, most of which were verified, were issued from time 
to time for portions of southern Wyoming, western 
Colorado, and eastern New Mexico.—E. B. Gittings, jr. 


SAN FRANCISCO FORECAST DISTRICT 


On October 4 the depression which had occupied the 
Gulf of Alaska for several days deepened rapidly and 
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showed signs of moving onto the coast of Washington 
and British Columbia. Advisory of this 
probability were consequently sent out to a md sta- 
tions in Oregon and Washington. The disturbance, 
however, moved northward and diminished in intensity 
and warnings were not hoisted until the second day after 
when they were displayed at all ports from Marshfield 
north. Southerly gales occurred that day along the 
coast. On the 8th a new disturbance developed in 
the Gulf of Alaska and southeast warnings were ordered 
from Eureka to Cape Flattery in the morning, and 
extended south to Point Reyes in the evening. Strong 
winds and gales followed during the night and day after. 
Timely warnings of rain were sent to all fruit-drying 
interests in northern California in connection with this 
disturbance, so that all were enabled to get their fruit 
under cover. 

Conditions began to show a generally disturbed com- 
plection over the northeast Pacific on the 9th, and by the 
12th a well developed Low was approaching the Oregon- 
Washington coast which seemed to require the display 
of warnings. These were consequently ordered from Cape 
Blanco north, but were not justified by wind conditions 
as registered at coast stations, and although gales i. 
sumably occurred at sea, the warnings were allowed to 
expire the day following. However, on the 14th they 
were displayed again, due to the inward pemnegs of a por- 
tion of the ocean Low over British Columbia, and this 
time they were followed by strong gales on the coast. 
The pressure during this period was abnormally low over 
the greater est of the northeast Pacific, readings in the 
Gulf of Alaska being below 29.00 inches. Warnings were 
continued until noon of the 16th, attendant gales sub- 
siding that night. 

Another low pressure system of similar character filled 
the northeast Pacific Ocean during the ensuing week, 
and on the approach of this disturbance to the Oregon- 
Washington coast southeast warnings were again dis- 
played, which were verified by the occurrence of strong 
gales during the day. There was no occasion for warn- 
ings during the remainder of the month and no further 
displays were ordered.—T. R. Reed. 


RIVERS AND FLOODS 
By H. C. 


Report has already been made in the Monraiy 
Weatuer Review for 1926, of the destruc- 
tive floods that occurred during that month in the rivers 
of Indiana, Illinois, lowa, Missouri (except in the Mis- 
souri and Grand Rivers), eastern Kansas and eastern 
Oklahoma. In general the rains that caused these floods 
began during the second week of August and continued 
through the early days of October, although they were 
neither so widespread nor heavy during the second half 
of September. er the Great Central Valleys the rain- 
falls for that month occurred generally in five principal 

eriods (the last of which continued into October) as | 
ileus! September 1-6, 9, 12-16, 20, and 22—October 5. 
These rains were so phenomenal for the season that a 
table was prepared showing the general rain conditions 
for September over the flooded areas. The column show- 
ing the excess of rain above the normal amounts is es- 


pecially significant. 
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September rainfall 
Stetion Drainage area Number / 
with 0. amoun 
normal 
Burlington, Kans_...........-- 2355 9 12.30 7.96 
Le Roy, 12| 20.10 15. 85 
Cottonwood... .....- 6 4.85 2. 33 
Emporia, 11 11. 82 8. 29 
Independence, Kans__...-...-- 13 9, 0% 5.30 
Okay, Okla d 10 
Calico Rock, Ark... 11 4.70 1,13 
Great Bend, Kans__-. 
Wichita, Kans 10 O1 1.88 
Ar City, Kans ll 
Ralston, Okla 10 
Fort Smith, Ark 9 6. 83 3. 66 
te 
Sioux Center, 9 16. 12 13.17 
Le Mars, Iowa ‘. do 8 6.79 3. 06 
oines........... 14 11. A 
Des Moines, 17 10. 24 6.71 
Ottumwa, Iowa... 15 12.75 8. 80 
Chillicothe, Mo 14 11. 33 |- 5.59 
Brunswick, Mo 15 11.17 6.78 
18 11. 86 7. 60 
Le Claire, Mississippi 20 10.77 7.36 
Davenport, Iowa. 18 8. 56 §.11 
Muscatine, Iowa. Be. 17 8.85 5. 25 
: é 17 
19 11. 64 6. 96 
18 13. 73 10.17 
21 14. 36 10. 41 
16 7.35 3. 63 
15 5. 58 2. 67 
13 4.31 . 69 
12 2.79 
ll 4.47 2.00 
South Bend, Illinois-Kankakee_.... 18 4.97 1.78 
Lake Michigan. ...... 17 5. 03 2.01 
18 9. 58 6. 99 
Havana, Ill 19 8. 94 4.90 
Derma | Maumee...... 16 10. 63 7.19 
Fort Wayne, 17 6. 76 3. 71 
Logansport, 14 7.76 4.38 
‘erre: Haute, Ind. 004i 17 11. 08 7. 66 
Mount Carmel, Til... 10 5. 54 2. 29 
Anderson, Ind.!.. ............- Wabeghe White, West 15 41, 77 8. 40 
ork. 
Noblesville, Ind. 16 14, 58 10, 91 
Seymour, Ind, ! ..............- East 16 7. 29 4,05 
ork. 
Sidney, Ohio !.... 2.2.22... | Miami 17 13. 86 10. 83 
| Scioto... 16 8. 76 6. 48 
point, do 11 8. 51 6. 46, 
Columbus, Ohio 14 5. 76 3. 25 
Dover, Ohio... ...........-.... Tuscarawas........... 18 10.87 8.32 
Walhonding, Walhonding- 12 11.36 8. 90 


1 Observations taken in evening. 


Illinois River Flood.—The flood in the Illinois River 
was the most disastrous and prolonged one of the entire 
group. The river was already quite high from the 
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August rains, and the heavy rains of August 31 and the 
a days of September were followed immediately by a 
rapid rise in the river to flood conditions, and it was not 
until November 29 that the entire river was below the 
flood stage. At the various gaging stations the river 
was above the flood stage as follows: Morris, Ill., 22 days; 
Peru, Ill., 81 days; Henry, Ill., 69 days; Peoria, Ill. 58 
days; Havana, Ill. 84 days; Beardstown, IIl., 85 days; 
Pearl, Ill., 85 days. From Havana to Beardstown the 
stages were the highest of record, not even excepting 
the great flood of June, 1844. : 


There were two distinct floods in the Illinois River, 
the first from about September 4 until September 19, and 
the second, and greater, from about October 5 until the 
end of November. During this second flood the highest 
stages of record occurred from 16 miles above Havana to 
a short distance above Valley City, Ill., a reach of 68 
miles. Valley City is 62 miles above the mouth of the 
river. The magnitude of the flood was much increased 
by the especially excessive rains over the tributary 
streams between Havana and Beardstown. 

Above Peoria the damage was not very great. Below 
Peoria it was of the usual character, highways, bridges, 
railroads, light and power plants, wire communications, 
crops, livestock, etc., and in the first flood was greater 
along the tributaries than in the main stream. The 
damage from the second flood was more general, largely 
through the breaking of levees. Below Ottawa, IL, 
there are about 475,000 acres of land below extreme high 
water level. Of these about 350,000 acres have been 
reclaimed by levees. During October there were flooded 
24 levees and drainage districts, containing about 100,000 
acres situated in 10 different counties, all below Peoria, 
and probably about 20,000 acres of unleveed cultivated 
lands were also flooded. The crops, mostly corn and 
small grains, were either mature, or harvested and left 
standing, and the losses at $25 an acre on leveed, and $10 
an acre on unleveed lands, amounted to $2,700,000. 
Other losses amounted to about $1,000,000. These fig- 
ures do not include loss and damage in regions above the 
high-water marks, nor in the city of Beardstown which 
was almost entirely inundated, boats being the sole means 
of intercourse. No estimate can be made of the damage 
done to this city. It covered every activity, and must 
have amounted to millions. 

Warnings and advices were issued daily. Persistent 
efforts to obtain only approximations of the value of these 
warnings and advices failed. Replies stated, “A very 
large amount,” “impossible to estimate”; “amount 
large; the information gave us something definite to look 
for and was of inestimable value aside from the actu 
saving of property. It was official information.” 

Wabash System of Indiana—Neither White River nor 
its Forks, with the exception of the lower West Fork, 
were unusually high, and the East Fork did not reach 
flood stage except at Seymour, Ind., during the three 
days, Sepember 11-13. At Elliston, Ind., on the West 
Fork, the crest stage of 28.8 feet on September 14 was 
9.8 feet above. the fiood stage, while at Edwardsport, 21 
miles below, the crest of 19.95 feet on September 15 was 
4.95 feet above flood stage. At Decker, Ind., on White 
River, the crest stage of 21.2 feet on September 19 was 
3.2 feet above flood stage. The second and smaller fl 
in the West Fork crested between October 5 and 7 over 
the lower river, but at Noblesville, Ind., on the upp 
river, there was a crest slightly above flood stage 02 
September 26. 

here was not much damage over the upper reaches, 
but over the middle and lower sections the damage # 
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standing crops that could not be removed was about 
$1,300,000. 

Advices were issued in advance of the floods in ample 
time to enable those interested to take such precau- 
tionary measures as were possible. 

In the Wabash River flood conditions prevailed from 
the vicinity of Lafayette, Ind., southward to the Ohio 
River. The soil was saturated, and the rains were 
heavy, 5.16 inches having fallen at Terre Haute, Ind., 
within a ete of 8 hours and 52 minutes during the 
evening of Sept. 8 and early morning of Sept. 9. Crest 
stages ma be found in the table at the end of this 
report. e second flood was much like the first, though 
somewhat greater in the vicinity of Lafayette. 

Warnings and frequent advices were issued for both 
floods, with the exception of the sharp rise at Terre 
Haute on September 8-9, due to the torrential rains 
mentioned above. No warnings for this flood could have 
been issued as the rainfall was much too heavy within a 
very short period of time. 

As expected, the major portion of the loss and damage 
fell upon agricultural sections. Very incomplete reports 
showed losses from unharvested crops of $1,620,750 and 
from unhoused crops of $22,000... The flood waters cov- 
ered 107,650 acres of corn and.1,000 acres of truck crops. 
Other losses were of the usual character and relatively 
not very heavy, only about $141,000 having been 
reported. 

n the State of Ohio the floods were very moderate 
and the losses were not serious as a whole. Corn in 
the lowlands of the Scioto River was damaged. The 
rise in the Ohio River, while marked, was not in any way 
dangerous. The maximum stage at Cairo, Ill, was 40.8 
feet on October 12, but much of this rise came from the 
Mississippi River which was somewhat above flood stage 
below the mouth of the Des Moines River except in the 
immediate vicinity of St. Louis, Mo. 

Mississippi River —The Mississippi River was above 
flood stage at the beginning of the month from Quincy, 
Ill., almost to the mouth of the Ohio. However, the 
records indicate that, except in the Hannibal, Mo., 
district, the floods were very moderate and caused no 
damage of consequence. In the Hannibal district the 
leveed areas suffered greatly. All the lower portions 
thereof were under water from the heavy rains, and the 
rising Mississippi both prevented gravity drainage and 
brought down a supply of water far exceeding the capac- 
ity of the pumping plants. The water remained high 
until late in October, preventing drainage, as well as 
the seeding of winter wheat, except on the highest ground. 
The losses in crops amounted to about $500,000, and it 
was stated that the corn crop was damaged about as 
much per acre within the levee districts as on the unpro- 
tected bottom lands. The total reported losses in the 
district during September and October amounted to 
Ran and the total acreage overflowed was about 

The warnings for these floods were timely and very 
accurate, and losses other than crops were reduced to a 
minimum. 

From the mouth of the Illinois River to a short distance 

low the mouth of the Missouri River the crest stages 
again were higher than ever before during an autumn 
month, and at Grafton, Ill., at the mouth of the Illinois, 
the river was above the flood stage of 18 feet for 26 days. 

large amount of bottom-land corn was lost. The rise of 
€ river was not rapid, and under ordinary conditions 
the warnings would have saved all of the corn. As it 
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happened the heavy rains had made the ground so soft 
that the corn could not be hauled from the bottoms. 
From the mouth of the Missouri to the mouth of the 
Ohio the losses were confined to corn and some little 
cotton on very low unprotected lands. About 2,200 
acres were overflowed below Cape Girardeau, Mo., with 
resulting loss of about $42,000. Other losses were 
negligible. 

Missouri River—Nearly bankful stages prevailed in 
in the Missouri River from September 5 to October 20, 
but there were no actual flood stages except a crest of 
26 feet (flood stage 25 feet) at St. Charles, Mo., on 
September 12. A little corn was lost in low bottoms below 
Waverly, Mo. .. 

Grand River of Missouri—There were two severe 
floods in the Grand River, one in September and the 
other in October (see flood table). Much corn was lost, 
and transportation of all kinds interrupted. There was 
no loss of life, and nearly all livestock was removed from 
bottoms well in advance of the high water, ample warning 
of which had been given. 

oe River of Missouri.—Only moderate floods oc- 
eurred in the Osage River, and the only losses were a 
little corn in low bottoms. 

Arkansas River Basin.—During the closing days of 
September rains to an average amount of more than 5 
inches fell upon the wet soil of the lower Arkansas and 
lower Neosho Valleys, and on September 29 flood warn- 
ings were issued for the Arkansas River below the mouth 
of the Neosho. Moderate floods occurred as forecast. 
Similar conditions prevailed at the same time over the 
Arkansas and White River drainage areas in Arkansas 
and warnings were issued in ample time. More eneral 
and heavy rains during the first three days of October 
resulted in another floed in the main river and tributaries 
that was further augmented by additional heavy rains 
on October 10. Over some of the lower portion of the 
Wichita, Kans., district the rainfall approximated 10 
inches, and in a short time the Arkansas River was in 
flood from the vicinity of Wichita to the mouth. Warn- 
ings were issued promptly throughout the district, and 
for a time Fort Smith, Ark., and the section below were 
confronted with the unpleasant prospect of a really great 
flood. It happened, however, that levees gave way in 
several places between Fort Smith and Little Rock, Ark., 


greatly relieving the situation. As soon es this occurred, 


advices were issued accordingly. All tributaries in the 
State of Kansas, including the Cottonwood, Neosho, 
Ninescah, Walnut, and Little Arkansas Rivers, were 
also in flood. These sections were also covered by 


warnings. Additional advices were issued daily until the 


waters subsided. 


Six lives were lost during these floods, all in the State 


of Oklahoma, and it was stated that four persons were 
drowned in vain attempts to ford swollen streams. 
The losses as reported aggregated $3,920,400, of which 
$2,597,000 was in crops, $911,000 in other property, and 
$412,400 due to enforced suspension of business. Of 
the total losses the Fort Smith district contributed about 
five-eighths, with about 100,000 acres of land overflowed, 
of which 50,000 acres were in the valleys of the Verdigris 
and Caney Rivers. 

Rivers of Texas.—An unimportant flood that was well 
forecast occurred in the vicinity of Trinidad, Tex., 
between October 9 and 15. No losses were reported. 
There was also a moderate flood on October 18 and 19 in 
the lower Rio Grande in the vicinity of San Benito for 
which, apparently, warnings were not necessary. 
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Floods in small streams.—No specific mention has been 
made of the many floods that occurred in very small 
streams. These were usually due to torrential rains 
within short periods of time, frequently at night, and 
beyond possibility of effective warnings. The losses 
caused by these floods probably amounted to an addi- 
tional $1,000,000 or more, and in many instances they 
were proportionately greater than those caused by the 


larger streams. ; 


Above flood Crest 
Flood 
River Station stage 
From—}| To—/| Stage | Date 
MISSISSIPPI DRAINAGE 
Feet Feet 
Shenango............ Sharon, g 25 26 9.7 25 
‘Tuscarawas.........- Gnadenhutten, Ohio... 26 27; 10.6 26 
Walhonding, Ohio. 8 31| 31| 8&6 31 
Pros Ohio........ 10 7 8| 10.8 7 
Circleville, Ohio_----- 10 7| 8| 114 7 
Lafayette, Ind_....... ll 18.5 5 
Terre Haute, Ind-_..... 16 12| 20.7 6-7 
Vinc Ind. 14 3) 15/ 19.0 11 
15 15 6.0 15 
20 20 6.0 20 
25 25 6.2 25 
White, West Fork...! Edwards Ind..... 15 1 10: 17.85 7 
annibal, Mo-........- 13 12| 16.7 |3,4, &6 
Louisi Mo.. 12 13; 168 4 
Grafton, Il. -......... 18 17| 23.7 6 
21 17} 26.2 8 
Chester, M_.......... 27 6 15| 288 9 
Cape Girardeau, Mo... 30 5 32.9 10 
13 ( 10; 16.5 5 
14 (’) 23. 4 7 
-| 10 1 @) 18.2 8&9 
18 29 | 25.02 9 
Havana, Il. .......... 14 ( 23. 47 12 
Beardstown, 14 26. 25 12 
12 1 22.0 6&7 
St. Charles, Mo.....-- 25 260 12 
Grand............... Gallatin, Mo....--...- 20 2| 7| 335 6 
10 ll; 25.7 10 
Chillicothe, Mo....... 18 2 12| 28 7 
Brunswick, Mo--.....- 12 6 12} 13.6 9&10 
Osceola, 20 7| 7} 200 7 
10 225 il 
Warsaw, Mo.........- 22 4 7) 2.8 5 
10 13 | 24.6 ll 
Tuscumbia, Mo-.....- 25 6 7| 26.8 6&7 
10 14; 26.2 12 
Arkansas. -.........- Arkansas City, Kans__ 19 3 4 
Fort Smith, Ark...... 22 1 1| 220 1 
4 2.1 ll 
Dardanelle, Ark_.....-. 20 6 17; 26.7 12 
Pine Bluff, Ark. ...... 25 12 18| 25.8 15 
Yancopin, Ark........ 29 7 29 35.5 19 & 20 
Little Arkansas... Sedgewick, Kans.....-. 18 3 4! 20.4 3 
13 18.0 13 
2. Neosho Rapids, Kans_ 22 5 2.9 6 
15 3 18.0 5&6 
Oswego, Kans......__. 17 3 12; 23.3 10 
Cottonwood........- Elmdale, Kans.......- 32 4 3204 4 
Emporia, 20 7| 241 5 
Calico Rock, Ark. .... 18 1 181 1 
30 30; 19.3 30 
Batesville, Ark......_. 23 1 2) 25.5 1 
Sulphur. ............ Ringo Crossing, Tex. 20 ll 17| 228 13 
WEST GULF 
DRAINAGE 
Trinidad, Tex_........ 28 9 15| 29.7 14 
Rio Grande._........ San Benito, Tex....... 21 18 19/| 21.5 18 
1 Continued from last month. ’ Continued at end of month. 
2 Also Sept. 26 and 30. ‘4 Estimated. 


1996 
MEAN LAKE LEVELS DURING OCTOBER, 1926 
By States Laxe Survey 
(Detroit, Mich., November 4, 1926] 


The following data are reported in the “Notice to 
Mariners”’ of the above date: 


Lakes ! 
Data Mi 
Superior an Erie Ontario 
Huron 
Mean level during October, 1926: Feet Feet Feet Feet 
Above mean sea level at New York...._- 601. 68 578. 32 574. 10 244. 93 
Above or below— 

Mean stage of September, 1926... 38 —0.19 +0. 26 +0. 07 
Mean stage of October, 1925... 29 +0. 41 +1. 09 +0. 61 

Average stage for October, last 10 
—0.70 —1.47 —0. 18 —0. 62 
Highest recorded October stage... —2. 96 —4.72 —2.01 —2. 88 
Lowest recorded October stage...| +0.29 +0. 41 +1. 09 +1. 26 

A departure (since 1860) of the October 
level from the September level__........_--) —0. 05 —0. 23 —0. 32 —0.35 


1 Lake St. Clair’s level: In October, 1926, 574.10 feet. 


EFFECT OF WEATHER ON CROPS AND FARMING 
OPERATIONS, OCTOBER, 1926 


By J. B. Kincer 


General summary.—Rains in September were persistent 
in most of the interior valley States, and they continued 
during the first week in October, with resulting weather 
conditions decidedly unfavorable for maturing crops 
and for fall operations. Very little field work was possible 
in the Central and Northern States from the Mississippi 
Valley eastward, and the saving of frosted corn in the 
northwestern portion of the Corn Belt, where the cro 
was damaged the latter part of September, was retarded. 

After the first week of the month, however, the weather 
in the interior of the country was much more favorable 
for agricultural interests, as the sunshiny, generall 
dry, and moderately warm conditions favored bot 
outside operations and the drying out of crops. The dry 
weather was especially favorable in the central portions 
of the Corn and Winter Wheat Belts, but at the same 
time the lack of sufficient sunshine and rather frequent 
showers delayed the usual fall operations in much of the 
Northeast. 

The first general frost of the season overspread the 
lower Missouri and Ohio Valley States on the 24-27th, 
with a light deposit extending as far south as the northern 
portion of the east Gulf area, but damage was not 
material, as staple crops had practically matured. 
The frost over this large and important agricultural 
section came later than in an average year, and the 
southern progress of the first freeze of the season was 
still somewhat behind an average year in most sections, 
especially east of the Mississippi River, at the close of 
the month. 
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Small grains.—During the first part of the month the 
seeding of winter grains was further delayed in the Central 
States east of the Great Plains because of frequent rains 
and wet soil, but in the western peut of the eat Belt 
progress was more favorable. The middle and latter 
parts had better weather for field work in the central 
and eastern portions, and good progress was made quite 
generally in fall seeding, though the previous wet weather 
resulted in a reduction of the intended acreage in some of 
the interior valley States and parts of the middle Atlantic 
area. The crop did well quite generally in the western 

ortion of the belt, wo where it was too dry in western 
K diesel and some adjoining sections. est of the 

Rocky Mountains moisture was insufficient for wheat 

in the Great Basin, and locally in the Pacific Northwest, 

but conditions in the latter area were mostly favorable. 
Corn.—Except in the western portion of the Corn 
Belt, the month was mostly unfavorable for drying out 
the crop, and the moist conditions retarded the saving 
of frosted corn in some northwestern districts. A cessa- 
tion in rains, however, toward the middle of the month 
‘made better conditions than had previously prevailed in 
the middle Mississippi and Ohio Valley States, and the 
delayed occurrence of frost in those areas was favorable 
in permitting the crop to mature without material dam- 
age from that source. In the South, conditions were 


enerally favorable for maturing and harvesting the crop, 
Shile it matured in the Great Plains States without 
material frost damage. 
Cotton.—The month, on the whole, was favorable for 
the cotton crop, although it was too cloudy and rainy in 
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the northwestern portion of the belt — part of the 
ner 


riod. In Texas the progress was ge y fair, with 
insects less active, but prospects for a top crop still poor. 
Picking and ginning were delayed coomidarally in the 
northwestern portion of the belt, because of unfavorable 
weather. This was especially true in Oklahoma during 
the early part of the month, when rainfall was heavy to 
excessive, with many lowlands flooded. In the central 
and eastern portions of the belt the weather was generally 
favorable for. field work, and harvest in general made 
excellent progress. 

Miscellaneous crops.—Pastures continued mostly good 
for the season east of the Mississippi River, except that 
they needed rain badly in the south Atlantic area, and 
were too dry locally in some central Gulf districts. 
Ranges continued mostly good in the West, except where 
too dry in Pap of the Rocky Mountain area, and 
quite generally in the Great Basin. Livestock over the 
great western grazing country were mostly in satisfactory 
condition. 

There was considerable complaint of the rotting of 
undug potatoes in interior valley, Lake, and North- 
eastern States, and harvest was interrupted by wet soil 
in those sections, but elsewhere digging progressed satis- 
factorily. Sugar beet harvest was well along generally 
at the close of the month and nearly finished in most 
districts. While the weather was fairly favorable for 
sugar cane in Louisiana, the crop was reported as mostly 
poor. Conditions were generally favorable for deciduous 
and citrus fruits. 
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CLIMATOLOGICAL TABLES! 
CONDENSED CLIMATOLOGICAL SUMMARY. 


In the following table are given for the various sections of the climatological service of the Weather Bureau 
the monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures 
with dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated 
by the several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and 
the greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 
Condensed climatological summary of temperature and precipitation by seciions, October, 1926 
Temperature Precipitation 
Monthly extremes Greatest monthly Least monthly 
£3 
Station Station 2 2 Station Station i 
= ‘= o” 
°F. °F. In. In. In. In. 
Alabama. 66.9 | +2.5 | 98 Florence. 30 25 || 2.10 | —0.52 | Fayette. ............ 5.50 | Union 0.21 
65.0 | +2.9 | Canon.............- 106 4 | 2stations............; 17 | #21 055) —0.23) 3, 42.| 13. stations........... 0.00 
64.9 | +2.7 | 23 | 25 || 5.77 | +2.80 | 12.08 | Georgetown... 2. 49 
California. 62.4 | +19 | 106 17 ‘Tamarack 7 29 || 1.25 +0.03 | Crescent City....--- 8.47 | 14 stations....._..... 0.00 
48.4 | +2.2 | Lamar.............. 99 10 31 |} 0.99 | —0.32 | Savage Basin........| 3.70 | Lamar.............. 0.00 
73.8 | +0.8 | Brooksville........../ 98 24 Mount Pleasant__... 32 27 || 2.63 | —1.71.| Long 15.22 | Federal 0.18 
66.8 | +2.2 | | 99 25 27 || 1.56 | —1.20°! 4.98 | 2 0. 44 
48.5; +19 | Chattins Flat......-. 9 2 30 || 0.90 | —0.56 | Bungalow Ranger 5.34 | 4 stations._.......... 0.00 
Station. 
54.7 | —0.5 | Harrisburg... 92 2 | 20 26 |) 3.79 | +1.17 | Clinton. 7.46 | Walnut... 1.20 
Indiana...........-...| 55.0 .5 | 92 1 | 6 stations............ 224 226 4.32 |-4+-1.63 | 7.61 | 1.23 
51.2 | —0.7 | Mount 91 14 30 jj 1.53 | —0.89 | 3.91 | Little Sioux......... 0.11 
58.6 | +1.6 | 3 99 17 | Gove (near) 18 24 || 2.83 | +0.93 | 11.61 | 2 stations..........-. 
Kentucky -..........- 59.3 | +1.2 | 1 | 2stations.__........-| 25 | 225 || 5.96 | +3.36 | 9.60 | Pikesville..........- 
4 Louisiana.............| 71.7 | +3.8 | 98 2 | Lake Providence....| 25 | 25 || 4.43 | +1.24 | 8.90 | Grand Cane........- 1.16 
. Maryland-Delaware__| 56.0 —0.3 | Western Port, Md_-| 94 3 | Oakland, Md-----..- 21 28 || 3.28 | +0.42 | Darlington, Md.....| 5.61 | Bridgeville, Del..... 1. 59 
Michigan...........-- 46.6 | —3.0 | Midland..........-- 89 4 Lake| 12| 31 3.11 | +0.22 | 1.75 j 
near). 
44.0 -—2.3 82 11 | 2 stations............ 10 | 229 2.23 | +0.32 | 02 0.05 
68.7 | +3.7 | 3 University 27 25 || 2.87 | +0.10 | Woodville... 0. 92 ] 
57.3 | —0.1 | Caruthersville........ 2 anon -. 2i| 25 || 4.67 | +1.92| 66 1.35 1 
47.2 | +2.8 | 84| 17 | 8| 23 || 0.53 | —0.49| Trout Creek 64 0.00 
53.5 | +2.6 | 96 17 | 2 stations............ 8| 2241) 1.06 | —0.50 Falls City........... 3.93 | 2 stations........-.-- 0.00 
Nevada......-....-.-- 53.9 | +2.8 | Las 96; Rye Patch........-- 4} 0.17 | —0.51| Mahoney Ranger | 0.71 | 9stations_.......---- 0.00 
Station. 
New 47.6 | —1.8| Rutland, 87 6 | Chelsea, Vt........--. 11 22 || 5.02 | +1.47 | Machias, Me..._...- 13.90 | Rumford, Me-..-...- 2. 52 
New Jersey... -....-.-- 53.1 | —1.8 | Indian Mills. 90 4 | 17 28 jj 4.08 | +0.32 | 6. 1.79 
New 55.7 | +2.5 | Clayton.......-...-- 93 | 17) Red River Canyon-| 3) 31 1.35 | +0.12 | 4.40 | Shiprock 0.01 
New 48.5 | —1.4 | 2 stations..........-- 90; 24) 15| 28 || 4.88 | +1.66 | High Market_....__. 9.39 | 1.80 
North 61.8 | +1.6 | 97 4 | Mount Mitchell_.._- 11| 26 1.84) —1.37 | Rock House (No. 1).| 4.77 | Goldsboro......---.-- 0 32 K 
North 42.6 | | 85 | 6 | Hansboro........... 24 || 1.49 | +0.49 | 5.06 | 3 T. 
53.7 | —0.3 | 3 stations............ 90; 3| 21/ 27 || 5.14 | +2.48 | 8.46 | Bellefontaine......-- 2. 68 T 
Oklahoma... ......... 64.6 | +2.8 96| Hooker.............. 23; 31 5.01 | +1.98 | 9.38 | 0.04 
52.3 | +1.8 | 3 stations............ 86 | 25 | 2stations 3] 29 || 2.92) +0.69| Valsetz_............. T, 
51.9 | —0.5 | Clearfield. 90 4 | 16) 227 || 4.51 7.98 Navy | 2.56 
ard. 
South Carolina 65.1 | +1.5 | Calhoun 96 1 | Caesar’s Head.......| 26 | 26 || 1.44 | —1.51 | Hogback Mountain.| 4.51 | 0. 
th Dakota--...... 49.6 +1.0/ 90 7 | 2 11; 30 37 | +0.07 | 3.96 | 2 statious.....------- 0. 10 
Tennessee. 61.9 | +2.2 | Perryville..........- 96} 2stations........... 25 | 225 | 4.44 | +1.58 | Cedar 9.50 | Parkesville.....----- L57 A 
71.4 | +3.9 | 109} 31 400 | +1.41 | 14.19 | Spearman...-------- 0. 15 
50.7 | +2.5 | Saint George---....- 93) 26 | Woodruff. -........- 4} 314) 0.33 | —0.97 | La 1.72 id stations....------- 
58.4 | +0.7 | Fredericksburg... 93 4 Burkes Garden_____- 20| 26 || 3.22 | +0.02 | 6.24 | Clarksville.....-.--- 0.74 M 
Washington 50.8 | +1.4 | La 79 4 | 2 stations_........... 18 | 223 || 3.53 | +0.56 | 16.59 | 0.10 M 
West Virginia. -......| 54.9 | —0.3 | 2 92) 20| 226 || 4.79 | +1.72| Bayard............. 8.74 | Bluefield.....------- Ce 
Mi 
Wisconsin .._......... 45.3 | —2.7 | 84 4 | Long 5| 31 (|| 2.97! +0.34 | Solon Springs. .....- 5.90 | Ladysmith.......--- 1. 63 
45.5 | +2.4 | 84| 17 | Foxpark............ 30 093 | | Lagrange. | . - 0.08 N 
Alaska (September) -.| 49.7 | +3.5 | 78| 11 | 20 | 716 || 3.56 | —4.19 | 13.62 | Skagway-. -- 
| Bee 74.4 | +0.9 | 2 stations............ 04} 212 Waimea............. 51 17 || 4.55 | —1.45 | Piihonua_.__..-..._- 16.90 | Kaanapali --- 
Porto Rico. 78.4 | +0.2 | 7 9 | 54| 214 || 6.94 | —1.37 | 17.00 | Mona Island...----- 0.51 Shi 
Bei 
F 
1 For description of tables and charts, see Review, January 1926, p.32. 2 Other dates also. lit 
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